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The Seventh CONFE REN CE. 


Matho and Philon reſume the Nene con- 
cerning the Planetary Syſtem. Of the com- 

found motion of the Satellites round their 
Primary Planets, and with their Primaries” 

round the Sun, A Body, that it may re 
volve about a Center, (which Center itſelf 

revolves about another Center) muſt inde- 
ſmently be urged by four different Forces 
two with 5 * to each Center. That 
each of theſe Forces is conſtantly zmpreſſed 
(or at leaſt ſucceſſively renewed) by an im- 
material Power, and not owing to one ori- 
 ginal Impulſe. Of that Limit between the 
Sun and any Primary Planet, where their 

attractive Forces are equal. That any 
Secondary Planet muſt revolve within that 
Limit: or, the Orbit of the Secondary 
muſt lie between that Limit and its Pri- 
mary. Tie I, 2 
* The 


o 
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1 The Eighth CONFERENCE. 


Matho defires to know why the Secondary 
1 Planets might not have revolved ſeparately 
| about the Sun, as the immediate Center, of 
their Motion? If the Diſtance of the Sa- 
tellites from their Primaries had been 
5 greater or leſs, what muſt the Conſeguences 
i _ . have been? That there may be more Bodies 
n the Solar Syſtem than are di ſcoverable 
by us. In what Proportion the centripe- 
tal Force is increaſed or diminiſhed, as the 
Planet is nearer to, or more remote from 
- the Sun, From what Cauſes the centrifu- 
gal Force becomes greater or leſs. It ts 
ſhewn neceſſary, by bringing the centripe- 
tal and centrifugal Forces to an Equili- 
brium, that the Cubes of the Diftances of 
the Planets from the Sun muſt be as the 
Squares of their Periodical Times. And 
contrarily, as this Proportion holds in fad, 
| From thence it is ſhewn, that the centrie 
Fugal, and therefore the centripetal, Force 
muſt. be inverſely as the Squares of the 
Planets Diſtances from the Sun. p. 6 5, 66 
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| The Ninth CONFERENCE. 


What muſt have been the Conſequences if the 
Moon had moved in a Plane croſſing the 
Ecliptick, or Plane of the Earth's Or- 


bit, at right Angles, That our Earth 


is Moon to its own Satellite, appearing 
to her near 16 Times larger than the 
Sun himſelf, and thereby throwing on ber 
a vaſt Gleam of Light. Jupiter appears. 
to the innermoſt of his Satellites 16090 
Times larger than the Sun does to us; 
and Saturn more than a 1000 Times 
larger to his neareſt Satellites: They muſt 
therefore throw a prodigious Splendor on 
their own Moons. That the Planets both 
Primary and Secondary are thus careful- 
by illuminated, ſbeus they are not empty 
Seats ; but defigned for Habitation : For 
Light, in the Nature of Things, anſwers 
to Eyes. A frrlful Ariift could not de- 
Jan that which is more noble for the Uſe 
of what is of an inferior Nature, The 
whole material Univerſe was therefore 
made for the Sake of Rational Beings. 
That our Sun at the Diftance of Sirius or 
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Arcturus would appear but like one of the 
fixed Stars, and the ſolar Planets be quite 
abſorbed by the immenſe intervening Space. 
The great centrifugal Force on the larger 
Planets a Rehef to their Inhabitants, as 
ſuſpending a conſiderable Part of their 
Weight on thoſe vaſt Bodies, The Denfity 
of thoſe great Bodies wiſely contrived in 
being leſs than in ſmaller Bodies, upon this 
Account, An eaſy Way to calculate their 
Quantities of Matter and Denſities. 


The Tenh CONFERENCE. 


As the Weight of Bodies on the leſſer Planets 
zs but ſmall, their Rotation on their Axes 
is flow, and their centrifugal Force but 

weak, Heat and Light are diſpenſed 
rather according to the Surface, than the 

Quantity of Matter in the luminous Body; 
hence the Sun is but of a moderate Denſi- 

. That the outermoſt and innermoſt of 
the Planets are not uninhabitable by Rea- 

* ſon of the Extremities of Heat or Cold. 

Heat is not always in Proportion to our 

. Picinity to the dun: Cold requires a po- 

- ſittve Cauſe, or ſomething more than the 

mere 


The CONTENTS. 
mere Abſence of Heat. The Extremities 
F both may be qualified by the Conſtitution 

of an Atmoſphere. That all the Planets 
are ſurrounded with Atmoſpheres. The 

 phyfical Explication how. Bodies may de- 
P eribe elliptical Orbits about an attracting 
Body, placed either in the Center of the 
Ellipſis, or in one of its Foci; according 
as the Law of Attraction is ſuppoſed di f 

ferent. Theſe two Caſes compared between 
themſelves, and the Tranſitions from the 
one to the other ſhewn natural and eaſy. 
The Proportion between the Squares of the 
periodical Times and Cubes of the middle 


Diftances, ſtill obſerved wvhen Bodies re- 


volve in Ellipſes. The Comets revolve by 
the ſame Laws, and obſerve the ſame Pro- 
portions as the Planets. Of the Im- 
mortality of the Soul. That the Soul is 
not aſſiſted to think and perceive by Organs 
of a dead Subſtance; but is by theſe con- 
fined and limited to a particular Manner 


of Action and Perception, Whether the 


Deity could cut off rational Beings, for 


whoſe ſake the material World was created 
the Frame itſelf ftill remaining. The 
Defire of Exiſtence the Foundation of all 
our other Dehres, and the Source of all 


great 


r 


- 1 1 
75 . 5 
” £ 41 p 4 4 : * 
a 1 —— - j 1 , 
Sf : Ld * | 
7 « F : ka ; % 1 2 4 
* 


great and virtuous Aclioms. A happy Ex- 


— ObjeB of Dofre in the Ne- 
ture of Things. Utter Extint#:on no Ob- 


Jes of Defire. The Difingenuity of - the . 


Atheiſt. The Miftake of thoſe who ſepa- 


rate Virtue from à Love to ourſelves. 
'  Atherſts could not live together in Society 


on their own Principles. The falſe reaſon- 


ing in Mr. Bayle's Apology for the Atheiſts, 


The Atheifts Account of the Riſe of Re- 


lion. de Wonders in the material 
. Creation defigned to inſtruct Beings ap- 


pointed for Immortality. - The material 
a er Lee 
r r e Ons. <1 
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Ma tho and Philon reſume the ifcourſe cons 
cerning the Planetary Syſtem... Of the com- 
pound motion of the Satellites round their 
Primary Planets, and with their Primaries 
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round the Sun. A Body, that it nay re- 


volve about a: Center; (which Center itſelf 
revolves about another Center) muſt inde- 
fmently be urged by four different Forces ; 
two with reſpett to each Center. Wat 
each of theſe Forces is conf impreſſed © 
(or at leaſt ſucceſſoely renewed) by. an im 
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WET” material Power, and not owing to one . 
ö ginal impulſe.” Of that Limit berween the 
| | Sun and any Primary Planet, where their 
attractive Forces are equal. That any 
Secondary Planet muſt revolve within ht 
Limit: or, the Orbit of the Secondary 
muſt lye between that Limit and its N 
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N XII. M. I AM come back to you, Pbi- 


0 — lon, full of a grateful Senſe of 
ö your Favours; for I reckon it a Happineſs 
| that 1 addredſed my ſelf firſt to you 


P. What ſort of an Introduction is this; 
i or why do you reckon that ſuch a Happineſs? 
A M. Becauſe now I think I underſtand 
£ ſome things of no ſmall Conſequence, which 
| before I knew nothing of. | 
9 P. How much of this do you owe to me} 
| NM. The whole certainly. _ | 
| P. Your Reckoning ſeems to be wrong. 
is NM. How comes it to paſs then that I now 
* underſtand what formerly I was quite 1gno- 
_—— 
P. When one has to deal with a Perſon 
of good natural Senſe, Matho, the whole Se- 
| 4 


| 
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Chſotbeoria Puerilit. 4 bs 
cret of Teaching conſiſts in putting proper „Seen 9 
Queſtions to him. It often happens, that by Gard. 
our ſeeming to doubt of plain things, we pro- 
voke him to defend the Truth he knows, and 
to . diſcover the Conſequences of it, which 
formerly he did not attend to: This i is al 
the poor Service I have done you. 
M. We are more effectually inſtrucded. 
I believe, by ſuch pretended Doubting, than 
by direct and ready anſwers; as this Method 
intereſts us more in the Enquiry. 
1 P. But it is not every one, I can aſſure 
; MW you, who is capable * bong W in 
this manner. | 
M. And yet I have heked, Gabe! of the 
ancient Philoſophers were of Opinion, that 
» W any Perſon might be inſtructed, by putting 
F Queſtions to him in a natural and n. 
h order? 
| P. Yes; thoſe Philoſophers, whio ſup- 
E poſed that all the Knowledge we acquire 
| here, is only Reminiſcence of what we un- 
derſtood in a former State: If ſo, ſome of 
a us did not, it ſeems, underſtand much then, 
» and remember leſs now. 

M. Nay, Philon, to leave joking, if I might 
on diſpute the point with you, I think I could 
* f true on your own Principles. 
ret B 2 0 


os 
4 » > 


MAT E O: of, The 

„ On my Princes? ˙· ð i 

M. Yes: For ſince vou allow that we 
n paſſive in perceiving the Agree- 
ment or Difference of our Ideas, after they 
are carefully formed, and clearly ſeeh; it 
will follow that any one muſt neceſſarily ſee 
the Truth, provided his Teacher „by proper 
and natural Queſtions, can excite in his 
Mind juſt Ideas ad the Poult: 1 ber 
tween them. 

P. Is this che Subjea., which, when: we 
-parted;: you ſaid we were to enen 
our next: Conference S | 

M. I defiſt then: But eee you 
have the better of me in this Argument, not 
by your Reaſons, but by your Authority. — 
Now to come to the Particulars concerning 
which I wanted to be: informed: Vou ſaid, 
in deſcribing the Bodies in our ſolar Syſtem, 
that the Maon rolled twelve or thirteen times 
about the Earth, while that was carried 
round the Sun in its annual Courſe. This 
Motion of the Secondary Planets round their 
Primaries I do not well, underſtand: : I can- 
not conceive how the Moon ſhould be-carried 
along with the Earth, and roll about it at 
the ſame time. Beſides, I would know why 


the Moon revolves about the Earth at all; 
* 
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and not rather about the Sun ſeparately, 3 | 
a Primary Planet. What Reaſon can be af- wWnd” 


figned, why Fupiter's four Moons, or Sa- 
turn's five, do not immediately direct their 
Courſe about the Sun, the common Center 
of the whole Syſtem; inſtead of regarding 
thoſe other Planets as the Ceriters of their 
Motions ? = © 5 

P. You know, as garell tes, or S = 


they muſt be obliged to a conſtant 1 


Attendance. 
M. Pray, Philon, Hate off Fg when 


| we come to ſpeak of ſerious Matters. Vou 


promiſed likewiſe to ſhew me how the 
powerful: Action of the Sun, through the 
whole Syſtem, does not diſturb- * pans 
of theſe leſſer Syſtems. 

P. Pardon me, Matho; I was not 10 raſh 
neither to make ſuch a Promiſe. I did not 
refuſe to diſcourſe with you on any Subject 
you ſhould propoſe; becauſe you ſaid, while 
we converſed familiarly, and without Re- 
ſerve, many things offered to us, which 
ocherwiſe would not have occurred: But I 
dare not pretend to give you Satisfaction in 


thoſe things. The compound Motion of the 


Secondary Planets is one of the moſt i intricate 
Points 1 * and hardeſt to be conceivedz- 
B 3 Nor | 


MATH O. or, The 
Nor are the other things you mention less, 


WR but rather more difficult. 


MM. I am aware of the Difficulty of the 
firſt Particular: But this whets my dun 
the more. 
P. To give you 4 Aſſiſtance I can 
then: With reſpect to the Motion of the 
Secondary Planets round their Primaries, you 
ſawy before, or rather found out from Ar- 
guments of your own, That the celeſtial 
Bodies have their globular Figure from the 
mutual Attraction between all their Parts; 
and that this Attraction does not ceaſe at their 
Surfaces, but prevails through a certain ſphe- 
rical Space round them, according' to the 
Quantity of Matter each of them contains. 
Hence comes the Relative upward and down-, 
ward belonging to every particular Planet in 
our Syſtem ; ; from which Relation this At- 
traction is called Gravitation; for Gravita- 
tion 1s only a relative Term. And from this 
particular Attraction it is, that the Satellites 
roll round their Primary Planets, the ſame 
Way, and by the ſame Laws, as the Pri- 
mary Planets do round the Sun: Therefore 
where there are more Satellites than one, the 
Squares of their periodical Times, about the 
great Planet, are as the Cubes of their 
" Diſtances 


PET Puerilis, 


Diſtances from it; juſt as it is with reſpect o CE: 
to the Times of the Primary Planets about FEY. 


the Sun „ and {heir Diſtances from him. 


XC. M. This I remember, and ſee 
plainly enough that their circular Motion 
muſt be cauſed by a gravitating and projectile 
Force conſtantly acting upon them: This 
holds univerſally i in all Bodies revolving about 

a center in free Spaces. But then, how do 
you combine with this Motion chat other, 
whereby they are carried along with their 
| Primaries round the Sun? Or is the At- 
traction of their Primaries ſtrong enough to 
carry them thus along through their own 
larger Orbits, without any other Fe orce im- 
preſſed? 
P. By no means. — But to help your 

Imagination in this Affair, ſuppoſe at firſt 
that the Sun is quite abſent, and that the 
Primary remains as an immoveable central 
Body inſtead of the Sun. 

M. What then? | 

P. In this Caſe, the gravitating and pro- 
jectile Forces being impreſſed on the Satellite, 
you ſee it muſt revolve about its Primary 
(now ſtanding till) juſt as the Primary it ſelf 
reralved about the Sun before, 

"mM 4 „ 
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MATHO: or, The 


en, A. The fame way indeed; for there > 


no Difference between the two Caſes. 

P. Imagine then that the Primary is A 

led ſtraight forward, together with its 
Karat re; a Force being impreſſed on both 
hy. ſeme feilful and mighty Hand; always i in 
parallel Directions; while in the mean time 
the two former Forces (namely, the gravitat- 
ing and projectile) act conſtantly on the Sa- 
tellite, as before this laſt Force was impreſſed: 
And conſider then what will be the Reſult. 
M. The Satellite is now urged by three 
Forces: This laſt carries it foreward in a 
parallel Direction with its Primary; and by 
the ro firſt it muſt ſtill roll round its Pri- 

mary, I ſuppoſe, as if neither that nor it- 
ſelf were impelled forward, But there is 
ſomething here which J do not fully con- 
ceive. 
P. Leave particular Niceties till old 
time, and endeavour at firſt only to get a 
general Notion of the Caſe, In the main it 
is as you ſay: For we may be ſure that no 
one of the three Forces impreſſed can be with- 
out its Effect, more than if they had been 
impreſſed ſeparately on three different Bodies. 
Now keeping theſe things in your Mind, 
imagine the Sun to be brought back to his 


*. 
ll . 


N — Putt 
Place again ; and: then conſider what wd 1 
enſue. - þ 484 ; 


towards him muſt begin to a& on both the 
Primary and Secondary ; and the excurſory 
or projectile Force (by which, to wit, both 
were impelled ſtraight forward in parallel 
Directions) was impreſſed on both before. 
Whence, fince they are, by Suppoſition, at 
a due Diſtance from the Sun; ſo that neither 


M. The Sun . pn Sd 


Lee. 


his Attraction nor their excurſory Tendency | 


can overcome the one the other; they muſt 

begin, I think, to roll round bim; while in 

the Interim the Satellite continues to perform 

its leſſer Rotations about ity Prunary, as 
before. 


diſtinctly; and from this you will be able to 
form a Notion, how ſuch a : complex Motion 
of the Satellite i is effected. 

M. J conceive it indeed in ſome meaſure: 
But as there are four different Forces con- 
ſtantly impreſſed here on the Satellite; tho 
þ cally apprehend how it ſhould be attracted 
to two different Centers; yet I can hardly 


P. You trace out the Confequences very 


reconcile in my own Mind the two different 


projectile Forces impreſſed on it; one with 
reſpec to its revolving about its own Prima- 
5 | 7Y, 


—— woos — I : — — 
hy _ » 5 * 
n — 
. 
ms 


MATH O. or, The 


ene. D . and the other with reſpect to its revolving 
* O along with that about the Sun; which muſt 
ſo often interfere and oppoſe each other. 
Pray might we not ſuppoſe that the larger 


Planet, while it moves on in its own Orbit, 


5 attracts the Satellite or leſſer Planet, ſo ſtrong⸗ | 
ly, as to carry it along without any Seher 


Force impreſſed upon it? 

P. By no means, I ſay: We muſt not 
make Suppoſitions contrary to the Reality of 
Things. If we take our Earth and Moon as 
an Example, we ſhall find that Suppoſition in- 
conſiſtent with the Nature of the Moon's 
compound Motion: Nor is there any way of 


getting free from the conſtant — of 


theſe four different Forces (and therefore of 
the two different projectile Forces) upon her 


at Once. 


M. Then I ſee the Truth of what you 


ſaid, That the compound Motion of 3 


Satellites is harder to be conceived than any 
thing IT have hitherto met with. But how does 


this conſtant Impreſſion of two different pro- 


jectile Forces appear from the Example of 
the Earth and Moon? | 

P. We obſerved before, if the Diſtance 
of the Earth from the Sun be 21000 of its 


own Semi-diameters, its Motion in its annual 
Orbit 


- Coſnothearia' Puerili. 


Orbit muſt be at the rate of 1000 Miles! Ny 
a Minute: And it is certain that the at 


tractive Force of the Earth upon the Moon 
could only draw her a little more than 16 
Feet in a Minute. Now when the Moon is 
in her laſt quarter, that is, directly behind 
the Earth in its annual Orbit, ſhe is not left 
behind the Earth, but moves with equal Ve- 
locity, or after the rate of 1000 Miles in a 
Minute; and yet could only move in the 
ſame Direction ſo ſmall a Space as 16 Feet 


by the attractive Force of her Primary Planet. 


M. This is an enormous Difference 
P. It is indeed; and though we ſhould 


ſuppoſe the Diſtance of the Earth from the 


Sun leſs, and therefore its Velocity leſs; the 
Difference would ſtill be enormous. In 
advancing from this Point of her Orbit to her 
Conjunction with the Sun, ſhe is there as 
far forward with reſpect to the annual Courſe 
of the Earth, as the Earth itſelf is. 

M. I underſtand; for ſhe is now got be- 
tween the Earth and the Sun. 

P. Therefore in about ſeven Days Time, 
beſides moving at the rate of 1000 Miles 
every Minute, ſhe hath gained upon the 
Earth nearly 240000 Miles, or the whole 
Semi-diameter of her own Orbit. 


M. It 


+ MATHO: e . 
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A But this is de Bfch ef + den 
projectile Force; in her On Orbit, to wit: 
For the Attraction of the Earth could not 
have brought her ſo far forward. This At- 
traction (as has been ſaid) could only have 
drawn her 16 Feet in any Minute, and that 
toward the Center of tha Earth: Whereas 
| here {conſidering her Motion as parallel to 
the Earth's). ſhe hath moved about 2 2 Miles 
in a Minute, over and above the 1000. 
For 240000 Miles in 7 Days g Hours 
comes much to this. 
M. Go on. This is lol: . . k 
B. In moving on to the firſt Quarter after 
the Conjunction, ſhe is now got diredtly be- 
fore the Earth in. its annual Courſe, as about 
14 or 15 Days before ſtie was behind it: 
Therefore ſhe has gained on the Earth 
another 240000 Miles. And in this Part 
of her Orbit ſhe moves on in the annual 
Caurſe 1000 Miles in a Minüte; Sy 
. contrary to the Earth's Attraction. 5 
A. I ſee it clearly. 
In aſcending to her on at | 
1 th . when ſhe appears full, ſhe hath loft 
| 240000 Miles, with reſpect to the Veloci- 
1 n Earth's Motion; or the Eaxh a 
- far 
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— Puri ng 
far advanced in the annual Courſe as the : g — 2 
And in returning to the firſt Point again 


that is to her laſt Quarter, ſhe hath loſt 
240000 Miles more: The Reaſon of which 
is eafily ſeen. In all theſe Caſes, her rapid 


Motion in attending the Earth, you find; is 


not in the leaſt affected by her Gravitation 
towards it. That does no more than ba- 
lance her centrifugal Force in her own 
Orbit. . a este as 


* * - iN = 
ö wy 2 * 8 * * my * 1 
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*. * You have nor, fully con: 
vinced me of the Neceſſity- of imp preffing 
both theſe projectile Forces on: thie ſeconda- 
ry Planet, eſpecially the firſt,” with reſpect 
to its Motion about the Sun, always in a 
parallel Direction to the Motion of its Pri- 
mary; and at the ſame Time you have 
raiſed. in me an Admiration of a Motion ſo 
complex, and ſkilfullhy maintained by a con- 
ſtant Variation. 

P. Let me know: what ws ae 
by i its being maintained by a celine hen 
tion ? 

M. 1c I hall not be able to 
expreſs clearly a Thing which in its own 
Nature i is not "yy to be conceived. | 7 


#S —- - 


2 It 


4 


——Ü— 2 5 
5 2 * ISS 7 


— tie. —— . , 


_ - — * * : 
—— 
P — — ana 
——— — —— . cone: 


—— ͤ - 
- — 


if 
5 
? 
: 
N 


-- 
— — — 


— — 
— —— ——— — * 


14 MAT HO, The 
G, P. It ſometimes ſo happens indeed: But 
— e Caſes Allowance is to be made, and 
the Words are men to r. more than 
they: prese 
M. While che Moon Hos moves in hs 
own, Orbit round the Earth, a prodigious 
Force is conſtantly impreſſed upon hen, 
which hath. no Relation to her Motion in 
that Orbit, but to her moving in a parallel 
Direction with the rapid Motion of that 
very Body, about which ſhe muſt at the 
ſame Time revolve. Now that this paral- 
lel Motion to, and periodical Motion round 
the ſame Body, ſhould be made conſiſtent, 
appears to me wonderful above Expreſſion; 
and. requires a conſtant, and nicely adjuſted 
Variation of this parallel Impreſſion in One 
Point of her Orbit, 
P. Go on; I conceive what nor & 
ven eaſily. | 
M. As the Motion of the Earth is in a 
circular Orbit, an Impreſſion of Force pa- 
rallel to the Direction of ſuch a Motion 
muſt be changed, and therefore renewed 
every Minute, as the Direction of the Mo- 
tion itſelf is changed in every Point. When 
we look round, there is no Attraction here, 


nor ſtated mechanical Law (ſuppoſing At- 
traction 
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traction were mechanical) to ſuperſede this Seam 


conſtant Impulſe in a different Direction: — 


For you ſhewed abundantly juſt now, that 
the attractive Power of the Earth doth not 
in the leaſt contribute to it. And this pa- 
rallel Impreſſion itſelf is to ſupply the Place 
of a projectile Force; as we ſaw, when it 
was firſt impreſſed on the Primary and Su- 
tellite, before the attractive 'Force of the 
Sun was ſuppoſed to act. So that the Im- 
preſſion of this Force (as was ſaid) is to be 
changed, and therefore renewed every Mi- 
nute, by an immechanical Cauſe * —— 
Beſides, while the Moon moves regularly 
round her Primary, in her proper Orbit; 


ſometimes ſhe gets before it, ſometimes ſhe 


returns back, anon ſhe nes it; e 


* Leſt it ſhould be here ſurmiſed, that hy Ameise 
Power of the Sun may be ſufficient ſo to affect this Farce 
impreſſed on the Moon, as always to bend her Motion 
into a Direction parallel to the Orbit of the Earth, in 
a mechanical Manner, and without a new Interven- 
tion of Divine Power; let it be conſidered that if, in 
the Conjunction, the Sun's Attraction were thus uff 
cient to bend the Moon's Motion into a Direction paral- 
{cl to the Earth's Orbit, (that is, into a concentrical 
Circle; ) the Moon could never turn up again toward 
the Earth's Orbit, or leave that Circle. And if the 
Sun's Force be not ſufficient to give her Motion ſuch a 
Bent in the Point of Conjunction, it cannot be ſuſh- 
cient when the Moon is at a greater Diſtance. 


often 


| S 
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Hence this parallel Impreſſion. muſt ſome- 
times be ſtronger, ſometimes. weaker, and 
the Quantity of it conſtantly _ varied, ac- 
cording to the different Part of her Orbit 

ſhe moves in; or there is an inconceivably 
nice Campolition. of two different Impulſes 
(the projectile Force, I mean, in her own 
Orbit; and this paralle! Impreſſion): where-/ 


by they ſometimes conſpire, are ſometimes 
directly oppoſite, and often the one is made 


fide-wiſe to the other. When their Di- 
rections conſpire in the Conjunction, what 
ſeparates them again? When they are 
contrary in the Gppoſition, what renews 
the leſſer Force which is once quite de- 
ſtroyed? When the Directions are oblique, 
what preſerves both Forces entire? There 
is nothing here like the Axiom you once 
told me of, That a Body partakes of the 
Motion of its Place. The Place of the 
Moon's Orbit is pure Space, which can 
neither be moved, nor impreſs a Force on 
any Body moving in it. From this it ap- 
pears to me that not only the parallel In 

preſſion, but the Moon's projectile Force in 
her own Orbit, is till preſerved the ſame; 
not from any e Cauſe, but the 


parallel Tmpreſſion on the Satellite were not 


-r e e e AT DAT. We OY A 


inceſſantly rene well in a; different Dire _ - 
Vo, II. C according a _— 


| 
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conſtant Action of the Deity. And ſince *=-=»_ 
both theſe Forces are always impreſſed, or —— 
renewed, in ſuch due Proportion that the 


one of them no more diſturbs the other (in 
their Effects mean) than if it were not 
" impreſſed, I cannot enough admire this 


new Inſtance of the Divine Power ande 
Wiſdom in the otions of eſe: Roqueary IS 
Planes. 976 5 
P. You beye expreſſed this complex Ap- 
pearance, Matho,. as clearly to my Appres 
henſion as the Nature of the Thing win 
allow. In the Conjun#ion the Moon's Mogg— 
tion in her own Orbit conſpires with this N 
parallel Impreſſion, and adds to its Celerity z 
in the Oppoſition her menſtrual Motion is 


contrary to the other, and retards it; in all . 


other Points of her Orbit they are oblique, 
leſs or more, and affect each other accords 
ingly. But whether you conceive that the 
parallel Impreſſion is made ſometimes ſtrong- 
er, ſometimes weaker; or that both Forces 
are ſtill kept up to the ſame Quantity ; we 
muſt ſtill have Recourſe to the immediate 
Power of -the Deity, and giye up all Ex- 
plications by mechanical Cauſes. If the 


1 
1 
% - 
a «Wy 
: wear . 


MATH: or, The 
Den, according to the cirtular Orbit of the Pri: 


= mary, theſe two. could not keep together in 
one Syſtem: Or if the Moon's proper pro- 
jectile Force were not conſtantly renewed” 


after the Oppoſition, ſhe could no longer roll 


a about the Earth. For in that Point the 


weakeſt Force muſt be deſtroyed. 

M. And this conſtant Miracle Des 
. where four or five Satellites revolve 
about the ſame primary Planet: 80 that the 
Mind, which can hardly conceive this won: 
derful Adjuſtment of Forces in the ſimple 


"Syſtem of the Earth and Moon, is quite 


"confounded with the Variety of them in 


A the more Wan mo n of þ. . 


and Saturn. 

H. And what is fill more wotidetie 
Mais, this conſtant renewing. of the pa- 
rallel Tripreſion will not be Peculiar to the 
Satellite alone; but common to it with its 
Primary; if the ſecondary Planet does not 
preciſely revolve about the Center of itz 
Primary, but together with the Primary 


rolls about a certain Point between them, 


called their common Ceuter of Gravity. In 
this Caſe the tangential or projectile Force 


of the larger Planets, which hitherto we 
. ee 98 to r 


Impulſe, 


for I am. quite a Stranger to, what vou call 


dies. ; ty 40 IPL 


Pf In Truth FM td leſt. it ſhould 


cannot now be ſo briſk and ready as when 
we began: And this is no eaſy. Speculation 


Gravity before. 

M. If I do not mts * you fax 
I ſhall, be no wiſer than if N ol 13 
a nothing at all. 


he FP. muſt 7 AA 1 Fn Fa 


its ter of Gravity of two Bodies (not to ſpeak 
ot of more) is ſuch a Point between them, 
about which if both roll, their centrifug gal 
Forces will be equal, or balance each 4 —5 


its ſtronger Tendency to recede from the 
Center of its Motion. And therefore this 
Point is ſo much farther diſtant from the 


Ser of, the lefler Body, as the Quantity 
BA. of 


5 EA AN FA 


375 


the conimon Center of Gravity of two Bo- 
fatigue your Imagination too much, which 


to one who has never heard 1 a: Center of 


ſo that neither can carry off the other by 


their Motions, will as much require a con Np 
J- ſtant Variation of Impreflion, SORE 175 8 
d Secondarges dernire, . ee wa 


1 XV. M. meer, 


£6 hee FOR. » 


Sf» of Matter in the other & greater: or (which 
codes to the ſame Thing) it is fo much 
nearer the Center of the greater Body, as 
the Quantity of Matter the” other & 
leſs, . 
M. Give the in White of this? 
P. If the Quantity of Matter in the 
Earth be forty Times more than that in | the 
Moon, their common Center of Gravity 
Will be forty Times farther diſtant from the 
Centef of the Moon, than from the hn 
ter of the Earth; that her larger Swing 
moving Te round this Point may make up hat 
flie Wants in Matter tobllance the centtifu- 
al Force of the Earth, and hinder her from 
cing drawn away. For à förtieth Part of 
the Matter with forty Times the Celerity 
will be. equal to forty Times the Matter 
with once the Celerity. Therefore if we 
fuppoſe the Diſtance between the Centers of 
the Earth and Moon divided into forty-one | 
equal Parts, their common Center of Gra- 
vity will be forty of | thoſe Parts diſtant 
from the Center of the Moon, and only 
one of them Uiſtart fon the Center of the 
mn 
. I think I have I Nb of this from 
ſome Sort of Balances T have ſeen; where 
i Weigh 


—_ 


* . 
it A * . 
* 
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. Weight half as great only as another, was — —4 
yet a counter-poiſe for that other, provided =— 
it were placed twice as far from the Point. 
by which, the Balance was ſuſpended ; here, 
J conjecture, . half the Weight with twice 
the Celerity was equal to twice he W 
with once the Celerity. 
P. You are very ke This is 2 
Example to give you a familiar Notion o 
the Center of Gravity of two Bodies, 
M. But what do you mean by the Cen- 
ter of Gravity of more 0e For you 
mentioned that alp, 
P. In your Example you —. if the 
two Bodies be ſuſpended by their oom- 
mon Center of Gravity, neither of them 
will over-balance the other, more than if 
they were both placed in that Point. 
M. Neither of them will. 
P. Suppoſe then the Beam long enough, 
and a third Body (equal, for Inſtance, to a 
tenth Part of ho Weight of bath theſe Bo- 
dies taken together,) placed on the own 
at a Diſtance from them. 4 555 
M. What then? 
* Then the Center of PE between 
this third Body and the former tao, conſider- 


ed nowas one Body, will be ten times more 


C 3 oe diſtant 


. Hd MAT HO, „The 
2 diftant from i7, than from del Center of 
wee Gravity : 80 that if the Beam were now 
ſuſpended by this Point,” this third Body 
veoald: be a counter-poiſe for both the * : 
| ner Bodies. 
M. Then you ſuppoſe 1 "A tav0 e 
Bodies to weigh cxadtly as if they were 
| placed i in their common Center of Gravity, 
in Order to find out the Center of Gravity 
between them and this third Body ? 
P. Exactly the ſame Way. 
M. And 75s Point laſt found will be as 
common Center of Gravity of all 1! ef 
P, It will. 
M. And if I were to End 0 out the Cen. 
ter of Gravity between theſe three and 4 
fourth, I ſhould ſuppoſe all three ſuſpend- 
ed, or placed at their common Center of 
Gravity, and proceed as before; _ that 5 
as if there were but two Bodies! Nan 
P. You have it. 5 950 
M. This is both eaſy and meant — 
** let me mention a Particular I have of- 
ten obſerved, which I think es ſors x Re 
kition to this. 
P.: 1 thall be Wad to Reef : 
M. When I have ſtruck again wy any 
Thing with a Stick, * * Stroke was tod 
meat 


— 


28 
; & 


. 


es. 


„ 2 2 | 


best my: Hand, eee 
Stick, my Hand was ſtrongly ſhaken. ſome. 
how, and I felt Pain from the Stroke; 


but others it * eaſy and mat painful. to. 1 1 


at 2: * — 
— 


1 


oc fg 
Conference. 


. In this Caſe, Matho, ee ; 


in the Stick, or in any Thing with which 
ou ſtrike, called the Center of Percuſſion. 


When the Stroke falls on that. Point, it is 


ſmooth and ealy to the Hand; for the Parts 
of the Stick on each Side balance each o- 
ther, and the Thing againſt which you 
ſtrike receives the hole Force of the Blow. 
But if the Stroke falls too near your Hand 


on this Side, or too near the End of the 


Stick on the other, your Hand bears à Part 
of the Force, and is ſeverely ſhaken Wy it, 
which. occaſions Pain. er \ +; 
M. And whereabouts in the Stick 5 
this Point, or Center of Percinſian lye? 
P. About two thirds of the Length of 


the Stick from your Hand ; or one third of 


it from the other Fad: ẽ̃ 46 oh 


M. Then: .this. gives, a me e ſore. 14 of 


the Cc 8 n e 2 


Pw 4 x! n i21s 


CVI. But to return; * Why: do 200 
8 that the Earth and Moon ſhould 
C. i N revolve 


KEE 5 
* "HS — r » Pl 
3 1 A 

4 2 


” * - 


Na rather Wann that the Moon NiGuld 4 re- 
volve about the Center of the Earth; which 
revelves about no Center but the Sun, the 
common Center of the Motion of all the 
| few ry Platiets ?. 

B. re Fark and Moan, you live; 
mutually attract each other; and if we 
fiuppoſe no other Action to intervene, which 
may hinder the Earth to yield to the Moon's 

Attraction, it 1s impoſſible the Moon ſhould 
revolve about the Earth at Reſt, without 
its being brought ſtill nearer and nearer t6 
the Moe, ill at mn they come cl6fs 


"2, L eh 1 to tot cance this ac all 

P. Atibyime the Moon te rel Abet dhe 
Earth at reſt, (no other Action inter ven. 
ing) and in that Caſe the mutual Attrac- 
tion between them cannot bring che Moon 
nearer the Earth, becauſe the has à centri- 
fugal Force by her circular Motion, Which 
hinders her from yielding to the Earth's At- 
traction: But the Eartir having no ſuch cctitri- 
flugal Force, as being ſuppoſed t Reſt, mut 
yield to her attractive Power by little and 
Ul, "ul at t length they meet cach flier, 


* 38 1. Thus 
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M. Thus far I ſee: Their Attraftion —_ = 2 
end grow. ſtronger and ſtronger, as they = 
drew neater, eee eee 
1 Other. 2 903 <0 vv 

P. That would by we: anten . 
But if, to prevent that, the Earth ſhould — 
have a projettite Force impreſſed upon it, | 4 
in a contrary Direction to the Moon's, and 
with a Propet Celerity (i. e. ſo that its Ce- 
lerity might be a fortieth Part of the 
Moon's,) hon K will have an equal centri- 
fugal Tendeney, and their mutual Attraction 
de. ur —_ bo _— 

tt et f OP EY 2 h 

M. The Matic naw is tinllightde: 1 
two unequal Bodies were tied together by a 
Rope or Cotd, and a Force only impreſſed 
en one of them (the greater ſuppoſe) Thar 

would drag the other aſter it: But if a 
Force were impreſſed on both, ſide-wiſe co 
the Tenſion of the String, and in contrary 
Directions, ſo that the Velocity of the leſs 
were as much more than that of the great- 
er, as the y ef Matter in it were 
leſs ; they muſt both neceſſarily revolve 
about ſuch a Point as made their Oentrifu- 
e that mer n 


n OE Gravity, | 


W - 
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1 nat 
* 


7 You 


FTA 
2 
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e 2 You enter very 1 into the | 
— TOs. er 
M. Since the greater Body muſt al- 
ways be nearer the common Center of 
Gravity. This brings to my Mind Tycho 
Birabes Syſtem of the Planets, where the 
Earth was ſuppoſed in the Center, with 
the Sun rolling about it: Which was like 
ſuppoſing a Mill-Stone rolling about a 

_ Bubble. 1 44 
. 1 ſo well that 
this obvious Reaſon eaſily ſhews the Ab- 
ſurdity of that ingenious Fiction. 
M. But in the preſent Caſe, Why do 
you make ſuch an Exception, 7 no other 


Action intervenee 
P. Becauſe a ſtronger Addion than thais 


mutual Gravitation might hinder the Earth 
from moving thus about their common Cen- 
ter of Gravity, and then the Moon muſt i 
revolve about the Earth as the Center fo ; 
her Motion. AT 1 


XCVII. M. I conceive it: But ch 
how do you ſhew that, if both of them 
revolve about the Earth as their common 
Center of Gravity, the . primary Planet 


* conſtantly receive a Variation of Im- 
pulſe 


1 o Q. + 
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ar 


pulſe i in a different Direction, as well as the . 


Satellite? pt 1 
833 Yo ew n dech born fr 


volve about a Point (their common Center 


of Gravity) which revolves about another 
Point, (the Center of the Sun:) In this 
Caſe therefore it is the Center of Gravity 
that deſcribes a circular Orbit about the 


Sun, and neither the Earth nor the Moon, | 


which revolve immediately about it. 
Now, tho' their Center of Gravity were at 
Reſt, both the Earth and Moon muſt re- 


ceive a projectile Impulſe in contrary Di- 


rections, and with different Velocities, (as 
forty and one, to wit,) about this Point; 
juſt as it was in your Example of the two 
Bodies tied 2 with the Rope or String: 
For if one of them only received an Im- 
pulſe about it, and the other not; that o- 
ther, wanting centrifugal Force to reſiſt 


their mutual Attraction, would be drawn 


nearer the Roy: which had Nn 


Force. 
M. I perceive it muſt be ſo. 


Pe. This would be the Caſe the com 
mon Center of Gravity were at Teſt, and 
the Sun abſent. But that his Point, about 


which they roll, may be carried in a cir- 


” MATH O: or, The 
cer, eular Orbit round the-Sun, both of chem 
wy muſt alſo receive an Impreſſion, always pa» 

rallel to the circular Motion of th Point; 

juſt as the Moon, in the former Suppgſition, . 
| was to. receive an Impreſſion alwayg per. 

12 the circular Motion of the Earth.“ 

M. I begin to Pente n hte info, the 
P. I. by che Earth now, ala 
Moon, muſt receive an Impreſſion always 
parallel to the circular Motion of - this 
Paint: For if in the former Caſe the 
Earth's Attraction was not enough to carry 
the Moon along with itſelf round the Sun, 
without ſuch an Impreſion; the Effect of 
that Attraction being but about 1 6 Feet in 

2 Minute; ſo in this Caſe the Moon's At 
traction would be leſs able to carry the 
Earth along, were not an Impreſſion made 

on it kkewiſe ; the Effect of her Force ber 
ing but a 4oth Part of 16 Feet in a * 
nute. 
M. It is plain the Farth muſt eg a 
genen as well as the Moon. - 

P. Then the Direction of this 1 
Sin rank always be changed, and the Im. 
preflion itſelf therefore renewed, becauſe 
the Direction of the moving Borne, 10.600 


E. 4 
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it muſt full be parallel, is always changed; Sa. 
fince it deſcribes a ar Orbit round the 
Sun. For as, in the former Caſe, the Im- 
preflion made on the Moon was ſtill to be 
parallel to the Earth's circular Motion, and 
therefore ſtill to be renewed; fo in this 
Caſe, * the Impreſſion made en the Earth is 
{till to be parallel to the circular Motion 
of their Center of Gravity” and therefors 
ſtill to be renewed.” 

M. You have now gone woos the 
whole Argument, Pbibn, Step by Step, W. 
dearly, that I perctive tie Neceſſity of the 
Reaſons all along; arid it & as you faid; This 
makes the - projet?ile- Forte of the primary 
Planets, which otherwiſe would be owing 
to orie original Inipulſe given them at che 
Beginning of their Rotation roumd the Sun, 
as much to requite a conſtant Variation of 
Impreſſion, as that of the Secondaries them - 
ſelves, You raiſed my Adntiration before, 
when in our preceding Conferences you 
ſhewed me by what wonderful Means a 
_ Planet revolves about the gun: 

ut now when I conſider what conſtant At- 
tention, and "manifold Impreffions it re-. 
quires, to make 2 | ſecondary Planet revolve 
about 4 Enter, which itſelf muſt revolve 
* | 


— 


mr 
1 
ich 


go 


N A. 2 H 0 Or, The 
about another. Center; Words lend but £ 


W 1 
WY feeble Aid to reptelant my Aſtoniſhment. 


A ſimple circular Motion requires a con- 
ſtant Change of Direction, and therefore a 
conſtantly 1 Impulſe: But when one 
circular Motion is blended with another, 
and both are wrought into one (if I may 
ſo ſay) in the ſame Body, without Difor« 
der or Confuſion ; and when this amazing 
Compoſition is multiplied: with the Number 
of Satellites in the ſame.Syſtem ; the Heart 
of Man cannot ſufficiently admire the Wiſ⸗ 
dom of the Creator in contriving, nor his 
Power and Goodneſs in the conſtant Execus 
tion of ſuch a wonderful Work ! 
P. Hence, Matho, it appears more and 
more evident, how little Satisfaction there 
is in Philoſophy, if we exclude the immes 
diate Action of the Deity. The Know- 
ledge of the Laws of Nature is only the 
Knowledge of the Laws by which the 
Creator acts in preſerving the Univerſe. We 
attempt an impoſſible Thing when we en» 
deavour to explain theſe Motions without 
his immediate Action. And even They paſs 
over the Conſideration of many Particulars, 
who acknowledge the immediate Hand of 


the Almighty in conſtantly renewing the 


centripetal 
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e Impulſe; but imagine that the 


projectile Force once impreſſed on the Pla- A 


nets hath remained unvaried ſince the Crea- 
tion of the World, without the farther In- 
terpoſition , of the Deity, 


XCVII. M. I think I now W 
ſomething more of the compound Motion 
of the ſecondary Planets than formerly I 
did; or at leaſt I ſee how difficult ſuch a 
Motion is to be underſtood ; And likewiſe 
from what you ſaid in the Beginning of our 
Diſcorirſe, I fancy I can gueſs at the Rea- 
ſon why the Action of the Sun, tho' pre- 
Pony over the whole olanctary Syſtem, 
does not diſturb, or confuſe, the Motion 
of the ſecondary Planets, in theſe leſſer 
Syſtems of Saturn, Jupiter, and our 
Earth. i452 

P. What is the e you would ai 
ſign, why this does not happen? 

M. You obſerved then, from what we 
had ſaid before, That the Attraction of the 
great Bodies in our Syſtem does not imme- 
diately ceaſe at their Surfaces, but prevails 
through a certain ſpherical Space round 
them, according to the Quantity of Mat- 
ter each of them contains; which occa- 

ſions 


S — 
Body in the Syſtem. Hence ſuppoſe; if a 
Body were placed in any of theſe particular 
Spheres, it would fall to that Planet within 
whoſe Attraction it were thus placed, and 
not to the Sun, br any other Planet. And 
on. this account the Action of the Sun doe 
not te the Bodies in any of the leſſa 
ms; becauſe the Satellites are within 
e prevalent Attraction of . en 
nets about which they rall. 
F. Vou go un here at a great rats Math, 
without any Aſhftance. © - 
. Tung appears naral and ct; 
H. But bes could you kaun ances 
Pak nhareks Fatce, whereby a Satellites 
retained in its Orbit about the Nana Fl 
net, points to that Planet 7 
M. The ſame nes; wank faty \ 
him that the Force, whereby the Primar) 
Planets themſelves are retained in their Or- 
bits about the Sun, points to the Center af 
the Sun. I fee plainty an Impaflihility that 
any Body ſfiould move in à circular Orbit 
about a Center in à free Space, unleſs it e 


5 r pointing to tin 
Center, 
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Center, compounded with a projectile Ten- Oe, 
dency, or a Tendency to recede from that 
Center in every point of its orbit. This 
ir WJ nut hold as much with reſpect to one Cen- 
nter as another; as much with reſpect to the 
id Wl Centers of the Primary Planets about which 
it Wl their Satellites revolve, as with reſpect to the 
Center of the Sun about which the Primary 
br WY Planets revolve. You alledged indeed, as a 
in WI Proof of this, that where there are more Sa- 
. tellites than one in the ſame Syſtem, the 
Squares of their periodical Times round the 
Primary, and the Cubes of their Diſtances 
from it, are in the. ſame Proportion ; ; which 
is the Law that obtains: with reſpect to the 
Motions of the Primary Planets themſelves 
about the Sun : But whatever Strength there 
may be in that Argument, it depends on you 
to make me underſtand it. Though even 
without that, the Caſe ſeems to be plain to 
Reaſon and common Senſe. For tell me, 
does not the centrifugal Force; ariſing from 
the circular Motion, balance the centripetal? 

P. Certainly. | 

M. If then the circular Motion were ſtopt, 
or if the Satellite had no centrifugal Force, 
what would be the Effect of the centripetal? 
Would it not draw down the Satellite to the 

Vo“. II. D Center 
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N Center of the Primary? Or in reſpect of 
- aubat Center is it a centripetal Force? 

P. You prove this Matter convincingly 
enough. 

M. And on this Principle it is, I ſuppoſe, 
that you faid before, the Moon would be 

drawn down in a Minute ſome more than 
ſixteen Feet, towards the Center of the 
Earth ? 

P. It is: And on the ſame Principle too 
Mathematicians ſhew, in what Time any of 
the Satellites would fall to the Center of it 
Primary; or in what Time the Primary 
would fall to the Center of the Sun. 

M. There muſt be ſomething therefore 
under this Queſtion, ſince it is fo plain; 
otherwiſe you had not made a Queſtion of 
it; and I muſt endeavour to be upon my 

_— | 

P. Tell me next, How are theſe particu- 
lar Spheres of Attraction of the Planets ſe- 
parated from the general Attraction of the 
Sun, which obtains over the whole Planetary 
Syſtem ? ? 

I. As the Attraction of any Planet (our 
Earth, for Inſtance) draws a Body toward 
its Center, and the Attraction of the Sun 
draws a Body towards his Center; there 15 

: 


Co/anotheoria Puerilil. 


be a Limit betwixt them, where the con ,* 


trary Attractions are equal, and where, if wad. 


a Body were placed, it ſhould have a Ten- 
dency to neither. From the Earth on the 
one Side, or the Sun on the other; to this 
Limit 1s upward : And contrarily, from this 
Limit to either is downward. Gravity there- 
fore (as you obſerv'd) is but relative, and no 
way eſſential to Matter; ſince a Body placed at 
this Limit would gravitate to neither Center. 
P. You are certainly in the right, Matho - 
For as the Earth attracts a Body at its Sur- 
face more ſtrongly than the Sun attracts it ; 
and as the Sun attracts a Body at his Surface 
more ſtrongly than the Earth does; and ſince 
the Force of both Attractions decreaſds in a 
certain Proportion, as the Diſtance from the 
Sun or Earth increaſes; it muſt be, that in 
ſome certain Point between them their at- 
tractive Forces ſhould be equal _ 
M, This is what I meant: And therefore 


if a Satellite keeps within this Limit, it muſt 


revolve about its Primary, within the Sphere 
of whoſe Attraction it is. Hence likewiſe 


1 ſuppoſe, the greater the Sun's Diſtance is 


from the Earth, or any other Primary Planet ; 
that is, the larger the Solar Syſtem is ſuppoſed 
to o be; the larger the Sphere of Attraction of 

D 2 the 
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een, the Earth, or any other Planet, muſt be of 
oe conſequence; or, the farther this Limit be- 
tween the Sun and' it will be removed from 


any other Body in the Syſtem, ** * | 


XCIX. P. It is very natural, Matho, for 
you to imagine ſo; but in Reality the ching 
is directly contrary to what you ſuppoſe. | 

M. Pray ſhew me my Miſtake in this 
Particular, 

P. I muſt firſt tell you that the Force of 
Attraction decreaſes in receding from the 
Center of the Sun (or of any other attracting 
Body) as the Squares of the Diſtances from 
that Center increaſe ; and contrarily. 

M. Explain this by an Example. 

P. The Sun at twice the Diſtance attracts 
a Body but with a fourth Part of the Force, 
it would do at once the Diſtance ; and at 
thrice the Diſtance, but with a ninth Part of 
the Force. 

M. I underſtand; and at four times the 
Diſtance, but with a fixteenth Part of the 
Force: And ſo on. 

P. It is ſo: And when the Diſtance i is &* 
leſſened; at half the Diſtance he attracts III ,, 
four times more ſtrongly, at a third Part the I .. 
Diſtance, nine times more ſtrongly, &c. 


M. This 
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M. This is a Conſequence of the lat © 
Caſe. 

25 Ver than che Aitnitibn decreaſes, 
as the Squares of the Diſtances increaſe ; and 
increaſes as the Squares of the Diſtances de- 
creaſe ; both Caſes are thus briefly expreſſed. 
The attractive Force is inverſely as the 
Squares of the Diſtances from the attracting 
Body. 
M. This is ſhort indeed, and plain too, 
when one conſiders the Examples. — 

P. Thus the AttraQtion decreaſes, as the 
Diſtance of the Sun from the Earth is in- 
creaſed, Let us conſider next how it will be 
increafed, notwithſtanding the Sun always 
appears of the ſame Magnitude whatever his 
Diſtance be: For as the Attraction grows 
leſs in the one Reſpect, it grows greater in 
the other. 

M. Pray ſhew me how that is. 

P. If the Sun were at twice the Diſtance, 
his Diameter muſt be twice as big, that it 
may appear but equally large to us: Asa 
Pole, or Tree, that it may appear to the Eye 
at twice the Diſtance as high as another at 
once the Diſtance, muſt in reality be twice 
as long. 
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L = M. It muſt be ſo according to common 

Bs Senſe, and by an eaſy Propoſition in the 
Elements of Euchd. 

P. Therefore at twice the Diſtance the 
Sun's Diſe, or Surface, muſt in reality be 
four times as large, as at once the Diſtance, 
that he may appear to the Eye ou equally 
big. 

M. This I think I likewiſe andertingds 
For a Square whoſe Side is two Feet, is four 
times as large as another whoſe Side is but 
one Foot. | 

P. Right. Hence the Sun at twice the 
Diſtance muſt have eight times the Quantity 
of Matter in him, to appear equally large to 
our Eye, he would need at but once the Di- 
ſtance: For a Cube whoſe Side is two Feet, 
or a Sphere whoſe Diameter is two Feet, is 
eight times as big as another whoſe Side, or 
Diameter, is but one Foot. 

M. It is ſo indeed. 

P. And by the fame ſort of reaſoning, 
going on with the Steps accurately, you will 
find that the Sun at thrice the Diſtance muſt 
have twenty-ſeyen times the Quantity of 

Matter in him, to appear of an equal Dia- 
meter to the Eye, that he would require at 
once the Diſtance. And at four times the 

33 | Diſtance, 
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Diſtance, he muſt have ſixty- four times the o,, 


Quantity of Matter in him; And ſo on. 
M. I ſee already that theſe are but Repe- 

titions of the firſt Argument, on the Suppo- 

"_ of different Diſtances of the Sun, 

. That is to fay then, the Quantity of 
wy in the Sun muſt be as the Cubes of 
the Diſtances we ſuppoſe him to be at from 
us. | 
M. Becauſe his Diameter is increaſed with 
his Diſtance; and his Matter with the Cubes 
of his Diameter? 

P. 

M. What do you infer from all this? 

P. At twice the Diſtance the Sun wall 
attract four times leſs upon the account of 
his double Diſtance; but then he will attract 


eight times more upon the account of his 


octuple Matter: That is, in effect, he will 
attract twice as ſtrongly as at once the Di- 
ſtance. 

M. You will leave me behind, if you go 
on ſo faſt with your Argument. 

P. Take it thus then. An equal Sun at 
twice the Diſtance would attract but with a 
fourth part of the Strength of our Sun at half 
" Diſtance, being twice as remote from 


: But that he may appear of an equal 
D 4 Bigneſs 
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eight times the Quantity of Matter in him; 


MA THO: or, The 


Bigneſs to us with our Sun, he muſt have 


and on that account muſt attract eight times 


more than this fourth Part : That is, he will 


attract twice as forcibly as at once the Di- 


Nance: 


M. I underftand it now : His Diſtance 
leſſens his Attraction, but his Quantity of 
Matter (growing faſter than his Diſtance) 


«increaſes it more than it is leſſened. 


P. It is ſo: And by the ſame Argument 
repeated, you will perceive that, at * thrice 
the Diſtance he will attract thrice as ſtrong- 
ly; and at four times the Diſtance four times 
as ſtrongly as when we fu ppoſe him, at once 
the Diſtance. | 

M. It will indeed 1 

P. All this is thus compriſed in few 
Words. Since the Attraction of the Sun de- 
creaſes inverſely as the Squares of his Diſtance, 
but increaſes directly as the Cubes of his 
Diſtance; abfolutely ſpeaking it will be in- 
creaſed as his Diſtance directly. Thus if his 
Diſtance be 20000 Semi-diameters of the 
Earth from us, he will attract the Earth 
twice as forcibly as if it were but 10000 
Semi-diameters: and if it be 30000 Semi- 
diameters, thrice as forcibly : And ſo on. 

C. M. You 
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| | | Conference. 
C. M. You have given me a good deal 
of Light into this matter, in a ſhort Time: 
And from this I ſee; the Attraction of che 
Earth remaining ſtill the ſame, whatever 
the Sun's Diſtance be; the farther we ſup- 
poſe the Sun removed from the Earth, the 
nearer this Limit of equal Attraction will ap- 
| proach to the Earth; and the leſs we ſuppoſe 
his Diſtance from us, the farther that Limit 
will recede from it: The contrary of which 
I ſhould have inferred, had I been left to my 
ſelf. | | 
P. You may likewiſe be ſatisfied of this 
from another Conſideration : For the greater 
the Sun's Diſtance from the Earth - the 
larger its annual Orbit muſt be, as having a 
larger Radius; and the larger the Circle is, 
which is run over by the Earth in the fame 
Time, the greater the Earth's centrifugal 
Force muſt be: The centrifugal Force in 
this Caſe increaſing directly with the Radius, 
or Diſtance of the revolving Body. 
| M. I ſee it plainly : And the greater the 
FFarth's centrifugal Force is, the ſtronger the 
| Sun's Attraction upon it muſt be, to keep it 
from flying off; and the ſtronger the Sun's 
attractive Force is, the nearer the Point, 
| | where 
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Sagen, where the Earth's Force and his would ba- 
8 lance each other, muſt approach to the Earth. 
So that I am ſatisfied now upon a double | 
account that this is ſo, But pray might not 
this Limit be determined, according to any 
particular Diſtance the Surt were ſuppoſed to 
be at from the Earth? 
P. It might with no great Difficulty. 
M. Then I think it would be very agree- 
able to aſſign that Boundary, beyond which 
our Moon could not roll. We ſhould thus 
ſee, upon the Suppoſition of any particular 
Diſtance, how nearly ſhe were hemmed in ; 
or if there were room for another Satellite to 
revolve without her. I ſhould even think 
that aſſigning this Boundary might be of uſe 
to help to determine the Sun's real Diſtance 
from us; in caſe, on the common Suppoſition, 
it were found to be ſo near the Moon's Or- N 
bit, that the Sun could not be farther re-, 
moved from us, without this Limit's en- | 
croaching on the Space in which the Moon 
were to revolve. [ 
P. Here we muſt proceed by degrees, WM 
Matho; for though what we have hitherto WW | 
faid ſeems plain to you and me, yet it will 
not be eaſily allowed that the Moon's Mo- 
tion would be diſturbed, though the . 0 
| 0 
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of equal Attraction between the Sun and 
Earth fell within her Orbit. 

M. Would the Moon revolve as a Satel- 
lite about the Earth, if ſhe were more at- 
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tracted by the Sun than by the Earth in the 


interior part of her Orbit? 

P. This Particular of diſturbing the Mo- 
tion of the Moon is explained in a different 
manner. There is an Axiom, or Propofition 


in Philoſophy, which ſhews, we are told, that 


the Moon's Courſe might be preſerved regu- 

lar about the Earth, tho* ſhe. were a thou- 

ſand times more attracted towards the Sun 
than to the Earth “. 


M. A thouſand times! Pray what is the 5 


Propoſition | ? 


P. It is this; I Forces in parallel Directi- 


ons act equally on all the Bodies of any Syſtem, 


their relative Motions cannot thereby be di- 
fturbed. 


M. I remember you mentioned ſomething 


like this Axiom before, when you ſhewed 


me the Difference between obſolate and re- 


lative Motion; and then I thought I ſaw in 


what Senſe it was true: But as it is applied 


* See the Hiſtory of the Works ofthe emu, for 
Oreber 1738, Art, XXX. Pag. 209, 


here 
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Seventh Here I do not ſee the Force of it, and think 
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i 1s ſtrained too far. 
P. How did you underſtind it i | 

N. I ſuppoſe the Axiom was to be ſo un- 
derſtood, that the Parallel Forces impreſſed 
on the ſeveral Bodies of the Syſtem were not 
to deftroy the particular Forces, whereby 
thoſe Bodies moved relatively among them- 
ſelves: Or, that all the Bodies of the Syſtem 
yielded equally:to, and were equally carried 
along (in the immenſe Space ſuppoſe) by the 
parallel Forces. And on theſe Conditions 
the Senſe of the Axiom ſeems plain and 
obvious: But in the preſent Caſe, where 
the Earth and Moon. revolve about the Sun 

| as a Center, the Circumſtances are very dif-. 

| ferent; therefore the Axiom ſeems leſs ap- 

= plicable. The. Sun in the Conjunction of 

l the Moon attracts her one way, and the 

| Earth (which doth not yield to the Sun's 


| Force, ſo as to draw nearer him) attracts her 
| the other: And in this Caſe, if the Sun's 
| Force in drawing the Moon down. towards 
himſelf were a thouſand times greater than 
the Earth's in drawing her the contrary way; 
or if the fir/# were but barely equal to the 
laft; then the Axiom, inſtead of ſhewing 


that the relative Motions of the Syſtem. could 
not 
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not thereby be diſturbed, ſeems to me to — 


ſhew that the Sytem ſelf ſhould be quite — ä 
diſſolved. 


Cl. P. But here you leave out the prin- 
cipal Condition, which is, That the Earth 
be equally attraBted wi « the Moon, - © 
M. That Condition, as I take it, does 
not ſhew the Thing intended. For the Earth's 


| centrifugal Force hinders it from: drawing 


nearer the Sun, or being carried along with his 
Attraction, how great ſoever it may be ſup- 
poſed to be: But when the Moon deſcends to 
her Conjunction, her centrifugal Force in her 


| own Orbit rather conſpires with the ſuperior 


Force of the Sun. And tho' we ſhould ſup- 
poſe that the Impreſion we ſpoke of before 
(which is ſtill made on the Moon parallel to 
the Earth's circular Motion) hindered her 
from deſcending to the Sun; yet it could 
never aſſiſt her in riſing after her Conjunction 
through the oppoſite part of her Orbit; ſince 
this Impreſſion would carry her in a con- 
centrical Circle to the Earth's Orbit, or bend 
her Courſe the contrary way. Of the four 
Forces therefore, which act conſtantly upon 
her, three reſiſt her riſing after the Con- 
— viz. the Sun's attractive Force, 
the 


in 


e, the Force Apart we Shae to the- 
Rd Earth's Motion, and her centrifugal Force 
in her own Orbit: Whence we have no- 
thing left to make her mount towards the 
Earth's Orbit, but the weaker Attraction of 
the Earth itſelf. It is here I conceive where 
the Difficulty lies ; and in turning up again 
it appears to me the prevalent Attraction of 
the Earth is neceflary : Otherwiſe ſhe wauld 
move from her Conjunction (not indeed 
down to the Sun) but forward in a ſeparate 
Orbit of her own, incurvated to the Sun, 
and bent from the Earth, which muſt ſepa- 
rate her from rolling about the Earth as a 
Satellite. 
P. Have you done ? 
M. I may not perhaps have ſpoke bo in- 
telligibly as I could with ; but what I mean 
in ſhort is this. The Orbit of the Earth i 
every where equally diſtant from the Sun; 
therefore the Earth never yields to the Sun's 
Attraction: For as its Gravitation would 
carry it down to the Sun, and its projeQiik 
Force would carry it to a greater Diſtance 
from him; by a Compoſition of both Forces 
it keeps {till at an equal Diſtance from him. 
But the Moon ſometimes deſcends nearer tht 


* and after that aſcends to a greater Di- 
| ſtance 
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ſtance from him: And this riſing to a greater c. W 1 
Diſtance is not relative but abſolute. For, 


when the Diſtance between two Bodies is 
changed, one of the two at leaſt muſt have 
a real and abſolute Motion; and it will not be 
{aid, I believe, that this road Motion belongs 
to the Sun. Now when the Moon moves 
abſolutely to a greater Diſtance from the Sun, 

it muſt be by moving againſt the whole Force 
of his ſtronger Attraction, by means of the 


weaker Force of the Earth; which appears 


to me really impoſſible. And if this be ſo, 
it muſt be a falſe Explication of the Axiom, 
which makes it contradict a plain and ſelf. 
evident Truth, vis. When two unequal 
Forces are at once impreſſed o on the ſame Body 
in contrary Directions, it muſt yi eld to the 
ronger, and not to the weaker. 
P. I both underſtand what you faid be- 
fore, and what you ſay now, very well; 
nor ® I ſee at preſent what can be reply'd. 
M. It appears to me likewiſe, that we 
may come to the Solution of this Difficulty 
very caſily thus. Imagine the Earth to 
ſtand ſtill in the ſame point of its Orbit, 
hindered by ſome Power or other from 
yielding to the attractive Force of the Sun, 
While the Moon performed her menſtrual 
Courſe 
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cen. Courſe about it: And if the Attraction of the 
dun were ſtronger. than that of the Earth, 
ſhe muſt yield to that prevalent Force, and 
be carried off from the Earth. Now when 
the Earth has its projectile Force impreſſed 
upon it, no new Force is impreſſed upon the 
Moon, except that in a parallel Direction al- 
ways to the Orbit of the Earth: And hits, 
as has been obſerved, could never help to 
carry her upward from the Conjunction; but 
would rather bend her Courſe concentrical to 


the Earth's. 


Cl. of Your Reaſoning becomes 0 
and intelligible, Matho, by arguing thus 
from the Point of the Moon's Conjunction: 
But if the Limit of equal Attraction between 
the Earth and Sun lay within the Moon's 
Orbit, it ſeems no leſs true, that ſhe would 
be drawn ont of her Courſe from any Point 
in the interior half of her Orbit. 
M. Pray make me underſtand how this 
could bo 
P. If this Limit were at the Diſtance of 
40 Semi- diameters of the Earth (ex gr.) 
from its Center, that is, 20 Semi- diameter 
within the Orbit of the Moon; ; imagine a 


Semi- circle concentrical to the i interior half of 
es her 


N furn. 


her Orbit, deſcribed through this Point, And Ge, Seventh 
| fince the Attraction of the Sun is nearly as 


great at the Earthꝰ's Orbit, as at the Point of 
the Moon's Conjunction, this Semi-circle 
will ſhew every where the Limit of equal 


Attraction between the Sun and Earth; and 


therefore it ſhews that the Moon is within 
the ſtronger Attraction of the Sun through 
the whole interior half of her Orbit. 

M. It is very plain, I conceived the 


Limit of equal Attraction confined ' to one 


Point; namely, in a Line reaching from the 
Center of the Earth to the Center of the 
dun: But this Semi-circle ſhews me the 


whole Bounds of the Sphere of the Earth's 


Attraction, with reſpect to the Sun. For 
if the Semi-circle were turned round on its 
Radius which pafſes through the Center of 
the Earth, it would form an Hemiſphere 
crcumſcribing the Earth's Attraction, and 
dividing it from the Sun's ſuperior Force. 

P. This ſeems to me a natural Conceptia 
on — the Caſe. 

M. If then we have reaſoned rightly hi- 
therto, this Condition, I think, ought to be 
added to the Axiom above; viz. Not only 
that the parallel Forces act equally on all the 
Bodies of the Syſtem; but that the whole 
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Sanden, Syſtem yield to theſe Forces, or be equably 
Co carried along by them. . Otherwife we ſhall 
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ſo explain this Propoſition, as to make it con- 
tradict the ſelf-evident Truth 1 mentibnal 
juſt now. 

P. Theſe are che Conditions on a which 
you ſaid the Senſe of the Axiom was plain 
and obvious. Now it would much conduce 
to the clearing up of this whole Affair, if 
you could ſhew by plain Examples that the 
Axiom holds on theſe Conditions, and can- 
not hold without them. 

M. Let me take a little Time 0 dig 
my Conceptions. 
P. Take your own Time. 

M. Let us firſt ſuppoſe that two Bodis 
were carried along-in a free ſpace, with 
equal Celerity, and in the ſame Direction, 
by the parallel Forces. They would then 
be relatively at reſt, or they would not 
change Diſtance with reſpect to each other: 
And in this caſe it is eaſy to ſee that a ſmall 
Force might make them approach to, or re- 
cede from one another. Let them be ten 
Feet aſunder, and carried down at the rate 
of ten Feet in a Minute; and. let the /af, 
or greateft of the two, attract that which s 


before it, at the rate of one Foot in a Minute. e. 
4 chooſe 


Cofratheoris Puerilis” 
I chooſe theſe ſmall Numbers and Quantities 
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that the Imagination may not be perplexed — 


with Diſtances and Forces almoſt 1 W r 
henſible. E 
P. You do right to ke the Suppoſition 
as ſimple as poſſible: That is the readieſt | 
way to come at the Truth. | 

M. In theſe Circumſtances the fo Bo- 
dies would come together in ten Minutes, 
after the uppermoſt or laſt had moved an hun- 
dred Feet, and the undermoſt ninety: For 
here in every Minute the Motion of the 
under Body is retarded one Foot by the At- 
traction of the apper; and in effect it is the 
upper Body which approaches the lower, or 
runs over the whole relative Diſtance between 
them: Or it is the apper Body that deſcends 
with the parallel Force in this caſe, and not 
the under Body that mounts againſt it. That 
| take to be an abſolute Impoſſibility. But 
now if we ſhould ſuppoſe the upper Body to 
be detained in any manner, or hindred from 
being carried along by this parallel Impreſſi- 
on, while the /eſſer and lower Body were left 
to follow i its Impulſe; this laſt would then 
be carried down from the other at the rate of 
nine Feet in a Minute; which is the Differ- 
ence between the Effects of the two Forces. 

E 2 P. All 


; j : 
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„Coen, P. All this is undeniable. 
Sc M. Let us farther ſuppoſe while the uþ- 
per Body remains fixed and immoveable, 
that the ander Body, ten Feet diſtant from 
it, receiyes a tangential Impulſe, m fuch 
Proportion as would make it revolve about 
dhe other in a Circle, if the parallel Forces 
did not at; and it is equally undeniable 
that this Body could not riſe againſt the 
parallel Force, which is ten Times ſtronger 
than that ae dee $"2 it is attracted to a 
Center, For the whole Force of the At- 
traction is not oppoſed to this ten-fold great- 
er Force, but in one Point. 
| P. If one Degree of Force overcome ten, 
5 certainly nine of them muſt be overcome 
by nothing. 

M. Laſtly, If we ſhould now i 
the upper Body not fixed, but moving along 
by the parallel Impreſſion, the under Bog) 
receiving the tangential Impulſe, as before, 
would then revolve about it; not by riſing 
abſolutely againſt a greater Force, but by 
the other Body's falling down, and its get- 
ing relatively to the upper Side. 

P. It appears to me, Matho, you have 
purſued your Suppoſition fairly enough, and 
ſhewn what you undertook, 


cm. M.1: 


— 


CIII. M. It ſhews, if I be repre- — 
ſented Things right, that when both the 
Bodies are carried equally along by the pa- 
rallel Forces, their relative Motions ate not 
thereby diſturbed; but that without this 
Condition the Syſtem itſelf is diffolved. For 
where the apper Body was ſuppoſed not to 
be carried along; the under Body was ciir- 
ried off from it: Nor could This laſt re- 
volve about it then in a Circle; thowgh im- 
pelled by a projectile Force. And "this is 
applicable to the Moon, if the Limit of 
equal Attraction bercyeen the Sun and Earth 
fell within her Orbit. She would be car- 
tied off by the ſtronger Force of the Sun 
in every Conjunction: Unleſs indeed we 
ſhould have Recourſe to the iter pgſition of 
the Deity to prevent this. Which, if it 
could be ſhewn neceſſary I ſhould not be 
againſt : But for one to have Recotirſe to 
ſuch Interpoſition here, though it were ne- 
ceſſary, would be to give up the Axiom. 

P. More, I think, needs not be faid on 
this Head, 

M. We may vary the Conditions of the 
Suppoſition a little, till we come to the Cir- 
cumſtances, in which only the Moon, as 1 

E 3 conceive, | 


34 


Seventh 


Conkerence- - 


out a tangential Impulſe would remain ſuſ- 
pended between equal Forces, at the Dif- 


Side from the greater; but could not re- 


would run over the whole Diſtance between 


Ing abſolutely againſt an equal Force; but 
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conceive, could revolve about the Earth. 
Thus, while the parallel Forces car- 
ry along the two Bodies at the Rate of ten 
Feet in a Minute, we may fuppoſe that the 
upper Body attracts the lower juſt ſo much 
in that Time: In which Caſe the /ower 
Body would move neither Way, but re- 
main abſolutely at Reſt; and the - wpper 


them. If here the lower Body received 
a projectile Impulſe in due Proportion, it 
would revolve about the other, not by riſ- 


by the upper Body's being carried down, 
and coming in below it. But if we ſbould 
ſuppoſe the upper Body fixed, ſo as not to 
yield to the parallel Force, the orber with- 


tance of ten Feet ſtill from the greater: 
And if this /zfer Body received a tangential 
Impulſe, it would then be thrown off at a 


volve about it. And this would be the 
Caſe between the Earth and Moon, if the 
Limit of equal Attraction fell upon. the 
Moon's Orbit; or if ſhe were equally at- 

| tracted 
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tracted by the Earth on the one Side, and N 


% HJ i. A244. AE. E8.. 


* 


the Sun on the other. — 


P. I have nothing to t every 
Thing bes as plain n r RO 
Caſe. - 

M. We may in the laſt Place ſuppoſe 
that the parallel Forces impelled the two 
Bodies at the Rate of but one Foot in a 
Minute, while the upper Body attracted the 
lower at the Rate of nine Feet in that Time, 
And in theſe Circumſtances the aper Body 
would only move one Foot by the Force of 
the parallel Impreſſion, while the /eſſer 
moved nine Feet againſt it: But here it 
moves by the ſtronger Force, and the whole 
Syſtem yields to the parallel Impreſſion a 
Foot in a Minute, And though now the 
Deſcent of the greater Body were impeded, 
the under Body by this ſtronger Attraction 
would nevertheleſs come up to it. If then 
this laſt received a projectile Impulſe, to 
give it a centrifugal Tendency, it would re- 
volve about the other as a central Body, be- 
ing within the Sphere of 'its more powerful 
Attraction, and having no where in its * 
volution a ſuperior Force to overcome. 
Nay, though now both Bodies ould res re- 
ceive an Impulſe always in parallel Direc- 

E 4 tions, 


off, tions, and at right Angles to the firſt paral. ji 
1 lel Forces ; or tho' the firſt parall 
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t Forces 
now tended to a diſtant Center, ſo that this 
Syſtem revolved about that t Center; 
the Je Her of the two Bodies would Rill 1 per. 
form its Revolutions about the greater; all 
theſe different Impreſſions being ſtill regu- 
larly maintained by ſome powerful and 
mighty Hand. Which is exactly the Caſe 
of the Moon, more powerfully attractel 
by the Earth than by the Sun; or when 
the Limit of their ING nen falls 
without her Orbit. 

HH. To uſe your e Matho, the 
fame Things are fo often to be named, and 
the Conditions fo often to be repeated, that 
there is ſome Difficulty in following the dif. 

ferent Steps of your ſeveral Suppoſitions : 

But when they are diſtinctly conceived; the 
Reaſoning ſeems very cloſe, From the fi 
Suppofition it appears that the Moon could 
not revolve about the Earth, if the Limit 
of equal Attraction between it and the Sun 
fell within her Orbit; and the /erond ſhews 
that it would not be enough to make her 
revolve, though that Limit coincided with 
her Orbit. Whence it muſt fall without 
the Space ſhe reyolves in, according to the 


| 
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1 of the third Suppoſition: But Sith, 
certai Time now to lexve This Sul 8 


we = G& 


r ˙ A ↄ ns y- vas Y- ao. 
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about it: . LY 
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ew Pig! tall ne; dens up 0c thi 


Diſtances affigned to the Sun bring bit 
Limit of equal Attraction between the 


Earth and him, within the Orbit n 
Moon? 

P. If the Sari Dient Sm us Ws 
34000 Semi diameters of the Earth, 4s 
ſome have ſuppoſed; that Limit would fall, 
at a middle Nate, 26, and ſometimes 29, 
Semi-diameters of the Earth, within tlie 
Moon's Orbit; that is, about 104000, or 


116000 Miles nearer the Earth than the ; 


Moon. 
M. Then 4 Diſtance muſt cectbinly 
be too great; for it is inconceivable that 


ſuch a large Portion of the Moon's Orbit 


ſhould lie within the Regions of the Sun's 
h Attraction. 


The whole interior Half of ber ON- | 
bit, "2 would then lie a great Way 


1 his ſtronger Attraction; as has of 
ready 


; | 
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=. . ready been obſerved : In which Caſe, the 


> Earth's Force on the Moon would ſome- 
times be little more than a fourth Part of 
the Sun's Force upon her. And here it'is 
very remarkable, that the weaker the 
Earth's Force were on the Moon in Com- 
pariſon of the Sun's, the more equal the 
Sun's Force would be on both the Earth 
and Moon, and the Directions, in which 
it acted on both, more nearly parallel: 80 
that the Conditions required, according to 
the aforeſaid Explication of the Axiom, for 
diſturbing the Moon's Motion leaft, (vis. 
That the Sun attract both the Earth and 
her equally, and in parallel Directions, 
would be attended with another Condition, 
which would diſſolve it quite; namely, a 
great Exceſs of the Sun's Force above the 
Earth's upon her. And theſe inconſiſtent 
Conditions muſt always increaſe together, 

M. Let me conſider this a little, — 
The greater the Sun's Diſtance from us 1s, 
the more equal his Force upon the Earth 
and Moon will be ; becauſe the Difference 
between the Squares of the Diſtances of the 
Earth and Moon from him muſt be the 
leſs. And likewiſe the greater his Diſtance 
is, he muſt attract both the more nearly in 


4 | parallel 
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parallel Directions. But the greater bi Þ 


Diſtance is, the nearer the Limit of — — * 
Attraction betwixt him and the Earth muſt 
approach to the Earth; or, the leſs the 
Earth's Force on the Moon muſt be in Re- 
ſpect of his. —— I ſee it very plainly, 
Philon ; it is as you ſay. Theſe incon/iſtent 
Conditions muſt increaſe together. And 
this Conſideration ſeems to make the Ex- 
plication of the Axiom ſomewhat irrecon- 
cileable to itſelf : For ſurely-it could not 
be pretended that the Motion of the Moon 
would be more irregular, if ſhe were more 
attracted by the Earth than by the Sun; 
and yet the greater the Earth's Attraction 
were upon her, the leſs equal ſhould the 
Sun's Action be on both — and the Earth. 
Pray inform me next, if the Limit 
of equal Attraction between the Sun and 
Jupiter, or between the Sun and Saturn, 
fell within the Orbits of their Satellites; 
could that remarkable Proportion be then 
obſerved between the Cubes of the Diſtan- 
ces and the Squares of the 3 Tau 
of thoſe Satellite? 
P. It could not; for that an is 
a neceſſary Conſequence of thoſe Satellites 
being attracted to the Centers of their re- 
ſpective 


60 MATH O: or, The 
* wth Give Primatics, by the fame Liw 4s the 
ae» Pritriaries are attracted to the Center of the 
Sun: That is, that their Gravitation tb 
their Primitics be increaſed; as the Squares 
of their Diſtances from theſe Primaries de. 


creaſe. Whith Law could not obtain, if 
they gravitated more to the Sun thaw 
their pritnary Planets. 
NM. It ſeems then, what could not n 
to the dyſtems of Jupiter, or Saturn, could 
4 little agree to the Syſtern of the Earth 
and Moon. For, tell me, if 3 or 4 Moons 
revolved about our Earth, would not they 
obſerve the fame Proportion between the 
Cubes of their Diſtances and Squares of 
their periodick Times. 
P. They would obſerve the fame Pro- 
portion; for they would gravitate the ſame 
Way to the Earth, as the Satellites of Ju. 
piter or Saturn do to thoſe Planets. And 
it is obſervable here, Matbo, that the great 
Author, to whom we owe the Difcovery, 
and whole Theory of Gravitation, makes 
the ſame Suppoſttion of more Moons re- 
volving about our Earth; and conclude 
they would all obſerve this Proportion, and 
therefore the fundamental Law of Gravi- 
tation, where the attracting Forces are reci- 
| procally 
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procally as the Squares of the Diſtances S, 
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from the attracting Body . A 


M. But they could not obſerve that 
Proportion, nor this fundamental Law, if 
they were a thouſand Times, or twice, or 
but more attracted to the Sun, than o the 
Earth ?  -—- 

P. They could not then ſo much as ce 
volye about the Earth, if we have reaſoned 
rightly on this Point before.— 

M. Abſolutely ſpeaking, according to 
this Senſe of the Axiom, it is poſſible that 
the Moon might revolye about the Earth, 
though the Limit of equal Attraction be- 
tween the Sun and it Gems to its va 
Surface? 

P. That is too extoanaguge 2 1 
tion, Matha, and makes the Earth's At- 
traction of little or no Uſe at all to the 
Moon's revolving about it. 

M. Vet it ems a genuine Conſequence 
of what is afſerted : For why ſhould any 


* Si Lune plures circum terram revol erentu 11 | 
inde ac fit in Syſtemate Saturni vel OUIS © 
tempora periodica (per argumentum induRionis ) > 
ſervarent legem Planetarum A Keplera detefiar, et \- 
propterea harum vires centripetz ky ręeipr = 155 
| wary diſtantiarum à centro terræ. Pbiigſpb. N. 
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2 the Moon might revolve about it, and yet 


Sun? Or is it impoſlible that the Sun 


But in that Caſe all Bodies on the Surface 


the Earth at four or five Times the pre- 


would draw nearer the Center of the Earth, 


a 2 8 _ a r 2 1 
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Sereath Regard be had to the Earth's Attraction, if 


gravitate a thouſand Times more to the 


ſhould attract at the Surface of the Earth, 
as ſtrongly as the Earth itſelf ? ?? 
P. It is poſſible more Ways than one: 


of the Earth would be looſe, or in Suſpenſe 
between two equal and oppoſite Attractions, 
and could not therefore revolve with the 
Earth on its Axis: Their centrifugal Force 
would throw them off towards the Sun. 
M. Might not the Moon revolve abodt 


ſent Diſtance from it ; provided the Sun 
attracted the Earth and her equally ? 
P. Pray when will you have done an 
your Queſtions? 
1 Very ſoon: 7 FT this. 
P. If the Sun were at ſuch a Diſtance 
as to attract the Earth and Moon equally, 
in that Caſe the Limit of equal Attraction 


or fall more: than 200 of its Semi-diame- 
ters within the Orbit of the Moon, when 
ſo far removed. 
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aid that the Moon, by her Gravitation to 


the Center of the Earth would fall 16 or 
17 Feet towards it in a Minute? 


Time; as the ſame great Author has ſhewn. - 
M. And that on theſe Principles the 

Earth is eaſily computed?ꝰ 7» 3 
P. With no great Difficulty, / © 


M. Now I Ran done with my Queſt 
ons, and ſhall ſtick to the firſt Reaſon why. 


Arguments again; it, 


able. 


deſpair of ever underſtanding theſe Motions, 


the plain and ſelf-evident Truth I mention- 
ed before; or ſhewed that, when two un- 


in 


&@ Þ 
M. Theſe ſeveral Conſequences ought, =. 
I think, to have been conſidered vou ) 1 
| 
| 
| 


P. So much ſhe is attracted. hd; chew 
Direction of her projectile Force in that 


Time of her falling quite down to the 5 


the Action of the Sun over the whole Syſ-. 

tem does not draw the Satellites from their _ 
primary Planets ; at leaſt till I Tee e x; 

P. The Condition. you add 1 is reaſon- 


M. At the * Time tae I think it RD 
ſhould ſtumble every Body, and they muſt 


if the Explication of any Axiom ſuſpended. 


equal Forces act at once on the ſame Body 
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o — in contrary Directions, it may yield to the 
GY V weaker in Oppoſition to the ſtronger; 
| P. As long as that Truth lies in the 
Way, it will be the more difficult to aflign 
”= other Reaſon. than we have done, why 
the ſecondary Planets are not carried off 
Som their Primaries by the Action of the 
M. Do you want to be n Bhs. 
hon ? 
P. Very much : You aſk an after 
1 Queſtion without Mercy. 
|| AI. I am glad of this Confeſſion : My 
Imagination i is a little fatigued with theſe 
ij Niceties, and not ftrong enough to enter 
ll an a new Subject; though I have not half 
1 done with the Particulars I deſigned to aſk. 
10 Therefore I ſhall be with you again very 
P. Then we muſt agree for the future 
how long we are to diſcourſe, and not tall 
on at your Diſcretion, _ 
M. We may think of that hereafter. 


Cofſmotheoria uerili. 63 


THE 


Eighth CONFERENCE. 


Matho defires to know why the Secondary 
Planets might not babe revolved ſeparately 
about the Sun, as the immediate Center of 
their Motion? ¶ the Diſtance of the Sa- 
tellites from their Primaries had been. 
greater or leſs, what muſt the Conſequences 
have been ? That there may be more Bodies 
in the Solar Syſtem than are diſcoverable 
by us. In what Proportion the centripe- 
tal Force is increaſed or diminiſhed, as the 
Planet is nearer to, or more remote from 
the Sun, From what Cauſes the centrifu- | 1 
gal Force becomes greater or leſs, It is | 
ſhewn neceſſary, by bringing the centripe- 
tal and centrifugal Forces to an Equili- 
brium, that the Cubes of the Diſtances of 
the Planets from the Sun muſt be as the 
Squares of their Periodical Times. And 

BP Wh contrarily, as this Proportion holds in ali, 
V.m thence it is ſbeun, that the centri- 


F fugal, 


Eighth 


Conference. 


than what he is doing: So pray let us beg 
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fugal, and therefore the centripetal Forces 
muſt be inverſely as the Squares of th 
Planets Diſtances from the Sun, | 


CV. P. FIND, Matho, you keep you 
Word punctually; wherefore le 

us now ſettle how long we are to diſcourſe. 
M. I have obſerved, Philon, when a Maß 

is every now and then looking at his Watch, 
to fee whether the Hour be near, or paſt 
his Head is more ſet on what he is to do 


without any ſuch Condition. 

P. You will have every thing your om 
way. | 
M. My third Difficulty, as you may u. 
member, was, Why the Secondary Planet 
ſhould not revolve directly about the Sun, 
rather than about other Planets, which re 
volve about him? For there is a Simplicy 
in all the Works of Nature, though till preg: 
nant with Variety of Effects; ſo that ther 
muſt be ſome weighty Reaſon for this en 
traordinary Complication, and compounding 
of circular Motions with circular Motions. 

P. It is very true ; this could not be doit 
without Choice and Deſign. The Gre 


Archite of Nature might have * 
thok 
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thoſe Bodies in other different manners; but ,Zi#b_ 
poſſibly in none either more wonderful, oer 
more uſeful. The Power and Knowledge 
diſplayed raiſes our Wonder, you find, to the 
greateſt Height; the Mind finks under the 
Variety ; for ſtretching to get a full View, 
it is ſoon forced to ſlacken in the Attempt : 

And as to the Uſefulneſs, it is ſurely the 
moſt extenſive we could conceive. 

M. I know from Experience how ſoon 
the Mind is forced to ſlacken; but have no 
Notion of the extenſive Uſefulneſs of this 
complex Machination, which is the main 
thing I want to be informed in. 
| P. You will diſcover this yourſelf as we 
. go on: In the mean time it is eaſy to per- 
nei ceive thus much of the Deſign. The Sun, 
nas was obſerved before, is the Fountain of 
Heat and Light to the whole Syſtem : Upon 
ich this account the Poets ſometimes called him 
the Eye of the World; and for the ſame 
Reaſon you inferred, that he was to be a Bo- 
dy of exceeding Magnitude and Grandeur, 
in reſpect of the Planets that roll round him. | 
NM. I do remember it. 

P. Yet it was not poſlible that all the 
Parts of the Syſtem; as well the remoteſt, 
as thoſe that lie neareſt to him; ſhould 
F 2 enjoy 
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onde, enjoy this Advantage of his Heat and Light 
S equally. 

M. It was not: For as the Center of the 
Syſtem was the moſt proper Place for diſ- 
penſing theſe with the greateſt Equality, it 
neceſſarily follows that, while the Diſtance 
from the Center is increaſed, tlie Influence 
of his Rays muſt be leſs perceived. 

P. Wherefore, though Mercury, which 
is next to the Sun, and perhaps Venus the 
ſecond from him, ſufficiently enjoy this kind- 
ly Influence from his direct Rays; yet our 
Earth, which lies at a greater Diſtance, hath 
a Moon to attend it : And it is by her throw- 
ing back on the Earth his reflected Splendor, 
that we enjoy the Light of the Sun more 

| ways than one; and our Nights, eſpecially 

1 in the Winter Seaſon, borrow a ſecondary 

[tif ſort of Day from the Orb of the Moon. 

8 M. I have often indeed admired the i 

Difference of the Winter and Summer ful 
Moons: When the Nights are long, the full 
Moon mounts high in the Heavens, and 
ſheds a ſtrong Light ; but in the Summer 
Months ſhe creeps dimly among the Cloud 
and Vapours near the Horizon : The Reaſon 
of which, I think, is not difficult to be 
found out, ” 


P. It 


Coſmotheoria Puerilis. 
P. It is rather neceſſary it ſnould be ſo; 


but to proceed: As Jupiter is much farther WR” 


removed from the Focus of the Syſtem (if we 
may ſo call the Sun) four Moons roll about 


| him, which, by their quick Revolutions, 


variouſly illuminate the Heniiſphere of that 
Planet turned. from the Solar Rays, and 
pleaſantly diverſify his Nights, though other- 
wiſe remarkably ſhort. For (if we might 
call the Revolutions of thoſe Satellites by the 
Name of Months, as we do thoſe of our 
Moon) ſome of the Months in Jupiter are 
not ſo long as two Days with us, conſiſting 
of but about forty-two Hours; others of 
them are leſs than four of our Days, and the 
longeſt of them, which contains forty of the 
Days in Jupiter, is hardly equal to ſeven- 
teen Days with us. Whence ſome or other 
of theſe Moons muſt either be in the Oppo- 
ſition, and ſhine with full Luſtre, or in the 
Conjunction, or in the Quadratures, almoſt 
every night. Beſides, theſe Moons, by 
their manifold Eclipſes (while they fre- 
quently dip into the Shadow of their Pri- 
nary, .often obſcure the whole Body of the 
dun, and ſometimes intercept the Light of 
one another) afford a moſt entertaining 
Proſpect, and inſtructive Phænomena to the 
F 2 Inhabitants 
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Eighth Inhabitants of that Planet, if any ſuch there 


Conference. 


be. 
M. This is really a notbe, and (if I may 


fo fay) an expenſive Contrivance for reflect. 
ing the Solar Rays on all the Parts of thi 
large Planet : Though he does not enjoy 6 i 
ſtrong a Light as our Earth; yet I perceive 
he hath a far more delightful bs. of 
Splendor. 

P. This Apparatus, Matho, for ** 
the Light on all the Parts of the Primary 
Planet, is the more curious, if we conſider 
that at great Diſtances from Jupiters Equa- 
tor the lower Moons cannot be ſeen; the 
Curvature of his Surface intercepting them 
from the Spectator's Eye: Therefore the 
other Moons are raiſed above theſe, to give 
Light (as it would appear) to thoſe in greater 


Latitudes. 
M. That ſeems really to be the Dn | 


CVI. P. The Contrivance is ſtill ba 
ed when we come to Saturn, the remoteſt 
of the Planets. He hath five Moons con- 
ſtantly rolling round him, which variouſly 
throw in the borrowed Light of the Sun on 
his diſtant Orb: And many ſuppoſe, becauk 


of the large Interval between the faurth - 
3 fift 


ter 
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to diſcover it. Theſe, eſpecially the four 
innermoſt, reſemble Fupiter's Moons in the 
Smallneſs of their Diſtance from their Prima- 
ry, and Quickneſs of their Revolutions about 
it: Therefore they diverſify Saturn's Nights 
(which in all Probability are likewiſe but 
ſhort) with various and beautiful Appearances 
of the ſame Nature as in Fup;ter. But be- 
fides all this, he is ſurrounded with that 
ſublime and ſtupendous Arch, which we 
mentioned elſewhere; and to which nothing 
is found equal, or like, in all Nature, ſo far 
23 Mortals hitherto know. What a grand 
and noble Sight muſt it be, to behold in the 
Night time, ſuch a lofty reſplendent Arch, 
riſing from the Horizon on each Side, and 
ſtretching up to the Heavens; which, as the 
Diſtance from it increaſes, ſeems the more 
auguſt and ſtately ! This prodigious Aunulus 
telf probably turns round on its Axis; for 
it is reaſonable to ſuppoſe that no Body in 
Nature, fitted for ſuch a Motion, is without 
it. Thus the Shadow of the interior Planet, 


Which always falls on one of the Sides of this 


Ang, when the Sun has a Declination to 
F4 | either 


fifth, that there is a fxth revolving there; gen 


though the Teleſcope has not yet been able 
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neben, either Tropick, muſt ſoon be removed, and 
Wa) the Light of the Sun reſtor'd, _ 

M. Let me aſk you, Does the Plane of 
this Ring fall in with Saturn's CRIES: 

P. It does. 

M. Then I eaſily conceive that the Shu 
dow of Saturn muſt be projected on that Side 
of it, towards which the Sun declines. Pray 
go on. Theſe Appearances are new and 
ſingular, as if one were inventing ſomething 
to amuſe the Fancy, 

P. It is not eaſy to reckon up the ſeveral 
different Appearances which this mighty 
vaulted Body muſt make to the different Part 
of the Planet; or rather to a Spectator there 
reſiding, At ſome Times of Saturn's Year, 
and in certain Latitudes from his Equator, i 
eclipſes the Sun every Noon, as he decline 
more or leſs to the oppoſite Side. And tho 
the Duration of theſe Eclipſes be ſtill vary- 

ing, yet they can never laſt long, if the diur- 
nal Rotation of the Planet on its Axis be 2 
quick as that of Jupiter. 

M. Pray how far is the inner Edge of the 
Ring diſtant from the Body of Saturn? 

P. About fix or ſeven times the Semi- 
diameter of our Earth; and they reckon the 
Ring itſelf to be as broad. 


M. Then 


El 
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NM. Then conceive, methinks, fince the Uk . „ 
plane of the Ring falls in with Saturns 


Equator, and ſince there is ſo large a Space 
open between it and the Body of the Planet, 
that in ſome Places where it is Winter, and 
the Sun declines to the oppoſite Tropick, he 
muſt appear under the Ring at Mid- day, 
ſhining through between it and the Body of 
the Planet: And contrarily, in Places more 
remote from the Equator, the upper Part of 
the Ring muſt eclipſe him at Noon-day : 
And that theſe meridian Splendors and E- 
clipſes muſt ſtill extend farther towards either 
Pole, the farther the Sun declines to the op- 


poſite Side. For if the Arch of a Bridge 


lay South and North, the Light below and 
Shadow above muſt become ſhorter or 
longer, as the Sun roſe higher in the Morn- 
ing, or deſcended lower towards the Weſt in 
the Evening. 

P. This is indeed finely imagined! 

M. Since theſe things are ſo, I am en- 
tirely for a diurnal Rotation of Saturn on 
his Axis; otherwiſe theſe Eclipſes would 
laſt, I preſume, for ſome of our Years. 
But pray what can the Deſign of this ex- 


traordinary Contrivance be? 


P. Alas! 
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cn, P. Alas! Matbo, this is what I am not 
alle to tell you. The greateſt Men have 

hardly attempted this in Conjecture; and 
thoſe, who have ventured to make Suppoſi. 
tions, have talked rather as.if they had been 
thinking of the Ruins of ſome decayed Fa- 
brick, than the Works of an Almighty Being, 
From all Appearances it ſeems to be a Work 
ſtill in Repair, and anſwering ſtill the ſame 
Purpoſe for which it was originally contrived, 
Thus much only I think we may venture to 
ſay, That it was originally deſigned for ſome 
greater Purpoſe than barely to reflect the 
borrowed Light of the Sun on the Globe it 
ſurrounds : Since during one half of the 
Year in Saturn it intercepts as much Light, 
as it reflects the other. And certainly the 
Purpoſe it ſerves for, whatever that may be, 
cannot be leſs noble, than the Structure itſelf 
is ſtrange and ſingular. 
M. How comes it then, Ph:lon, that we 
ſhould ſo ardently defire the Knowledge of 
Things which are without our Reach? Are 
thoſe Deſires unreaſonable ? or is the Ac- 
compliſhment of them only impoſſible? It 
the Deſires themſelves are unreaſonable, why 
ſhould they be ſo ſtrong? If they are not; 
why ſhould it be impoſſible to gratify them! 

| P, You 
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p. You aſked this before, as a Queſtion 


Thing in Time will appear confiſtent : We 
cannot diſcover the Reaſons of Things by 
Precipitance and Impatience. We know not 
all the Wonders in our own Bodies, and 
therefore ought to be the leſs impatient, that 
we know not all Wonders in the Univerſe 
round us. You inferred perfectly well be- 
fore, That we can have no rational Defires, 
but what were deſigned to be  gratified. 
The Methods of Senſe are not accommo- 
cated to the finiſhing our Enquiries, or the 
full Attainment of Knowledge. An Eterni- 
ty of ſenſitive Life would be the greateſt 
Miſery to a rational Being, and could never 
have been propoſed by the Author of the ra- 


tional Nature. An Eternity of Sloth and 
Inactivity to an active Nature is no leſs 


abſurl. We are fo framed as neceſſarily to 
have interminable Views; but have not 
enough conſidered what N be the con- 
ſiſtent Employment of interminable Exiſtence 
to a rational and active Being. The Conſi- 
deration of theſe Things would carry us a 
great way, and 1s foreign to our _— 
M. You 


bl CR 


Matho; and now you urge it as an Objefion. \yw 
In the Purſuit of Knowledge we ſhould pro- 
cred by Degrees and with Attention : Every 
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what you ſay as gives me a 
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NM. Fow affect, I perceive, to talk myſt 


= | 
ut, to 
leave a Subject you are unwilling to enter up. 
on at preſent, tell me, 


CVII. If the remoter Planets had thok 
Moons to attend them, in order to compen. 
ſate their Diſtance from the Sun, by reflect 
ing on them his borrowed Splendor ; hoy 
comes it that Mars has none? He is more 
remote from the Sun than our Earth, which 


| notwithſtanding hath an Attendant to af 


upon it this ſecondary light. 

P. We cannot be certain that Mars is 
without a Satellite; the Learned are rather 
of Opinion that he hath one, though it be 
not conſpicuous to the Inhabitants of our 
Globe, becauſe of its Smallneſs : For as 
Mars is one of the. leaſt of the Primary 
Planets, it would be againſt the Order of } 
Nature, 'if he carried along with him a larger 
Secondary, And it is the more probable 
that he is not unattended, becauſe his Di- 
ſtance from the Earth is greater than the 
Diſtance of the Earth from Venus: And 
ſome reaſonably ſuppoſe that even Venus tod 
hath a Moon attending her, So that if * 


-, 
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e Room between the Earth and Venus for 


the one the other, there is ſtill more Room 
between the Earth and Mars for this Pur- 


| poſe. 


M. This Increaſe of Diſtance cannot in- 
deed be for nothing ; nor can we imagine 
that any of the Planets would have been ſet 
at greater Diſtances from the Heat and Light 
of the Sun, without a weighty Reaſon. 

P. A Satellite of this Planet likewiſe 
muſt be more difficult to be obſerved, becauſe 
the Secondary of a ſmall Primary muſt | re- 
volve at a leſs Diſtance from it. 

M. If then both Mars and Venus kev 
* attending them, there will be neu 
Bodies in our Syſtem. 

P. Though as old as the Syſtem itſelf, 
they muſt be new to us; as Saturn and Fu- 


biter's Moons were, which lay hid from the 


Eyes of Men, through all paſt Ages, and 
muſt have ſtill remained unknown, had not 
the happy Invention of the Teleſcope diſ- 

covered them, not very many Years ago. 
M. At this rate we cannot be certain that 
we know all the Bodies of our own Syſtem. 
P. Nothing that concerns the Welfare 
of the Syſtem depends on our Knowledge. 
3 | The 


ach to have a Satellite, without diſturbing ww 
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Gren The Ancients thought they knew all the By. 
Wy dies of the Syſtem, when they reckoned but 

eight of ſeventeen which we know. Never. 
theleſs concerning this Matter I would have 
you conceive thus. The Solar Syſtem, 
with reſpect to us the Inhabitants of the 
Earth, conſiſts of thoſe Bodies which we can 
perceive: But if a Spectator were to be car. 
ried from one part of the Syſtem to another 
he would loſe Sight of ſome Bodies that were 
before conſpicuous to him, and others he 
knew nothing of before would come in View. 
Thus were he placed in Saturn, he could 
perceive none of the inferior Planets, except 
Jupiter, which would appear to him ſo to 
move about the Sun, as Mercury appears to 

do to us; but at a ſomewhat greater Diſtance: 
Jupiter's greateſt Elongation from the Sun 

| appearing there to be about thirty-ſeyen De- 
grees, and Mercury's here about twenty- 
eight. As to Mars, Venus, or our Earth, i 
a Spectator placed in Saturn could never if 
know that there were ſuch Bodies in Na- 
ture, unleſs he chanced to eſpy them like 
dark Spots in the Diſk of the Sun, while 
they paſſed in their retrograde Motion, be- 
tween that Luminary and his Eye ; as we 

- ſometimes perceive Venus and Mercury. — 
| om 


| Coſmotheoria Puerilis. 
from this accidental View of ſuch Black 


Points in the midſt of the Light, he could wed 


not in the leaſt conjecture what they were; 
or that they were Planets carried by the ſame 
Laws about the Sun, as Saturn himſelf is. 
Yet he would have a glorious Heaven over 
his Head, illuminated with five bright Moons, 
(or ſix probably) beſides the wonderful pen- 
dulous Arch we ſpoke of, and the innumera- 
ble Hoſt of fixt Stars. The ſurpriſing Phæ- 
nomena of thoſe nearer Bodies would make 
him look upon Saturn as the moſt delight- 
ful Seat in Nature. Nay, when the Specta- 
tor had come down ſo far as Jupiter, he 
could even there perceive none of the four 
inferior Planets, unleſs by the ſame Acci- 
dent as in Saturn, or the Help of better In- 
ventions than have been hitherto diſcovered. 
If we ſuppoſe him aſſiſted with ſuch Helps, 
and that he had Skill to make Obſervations, 
he might ſtill ſee the Train he left behind 
him, but not the noble Appearances they 
made in the upper Planet : But this could not 
be a Sight for common Eyes, or of daily Uſe. 
M. It muſt be ſo: For, if we may com- 
pare ſmall Things with great, the moſt ſtate- 
ly Fabricks ſhrink into a diminutive and con- 
fuſed Appearance, when we are removed 
but 
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1 but a few Miles from them; and others we 

— did not formerly attend to grow magnif- 
cent and ſtately as we draw near them, 

P. That is the very Caſe here: Fupiter 

in the Approach would ſwell immenſely to 
the Eye, ſo as to make the Grandeur of Sa- 
turn to be quite forgot; and beſides the Fir- 
mament of furt Stars and the ſuperior Planet 
Saturn, the Spectator would here be enter. 
tained anights with four refulgent Moons, 
each appearing much larger than the Sun him- 
ſelf; whoſe different Phaſes, nimble Revolu- 
tions, and various, as well as frequent Eclip/es, 
would continually afford him rational Amuſe- 
ment. 
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CIII. M. Pray Eg you carry me 
on delightfully 5 the ſeveral Parts of 
our Planetary World. Methinks J ſee the 
Heaven of Fupiter, or Saturn, much more 
beautiful than what we perceive here in 4 
Winter Evening. Theſe radiant Moons, in the 
Neighbourhood of their Primaries, muſt en- 
gage a Spectator there more ſtrongly 3 in the 
Contemplation of Celeſtial Appearances; and 
in my Opinion make him more eaſily ac- 
quainted with the Laws and Principles of 


theſe Motions, than can be done here with us, 
x P. I am 
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having a compact Syſtem of Planets ſo near 
at Hand, and reſiding on a larger Body, 
vhoſe Semi- diameter bears a great Propor- 
jon to the Diſtances of theſe neighbouring 
Moons, he would have great Advantages in 


liſcovering the fundamental Law of Bodies 
cyolving about a Center, by the Compoſi- 
jon of a centripetal and projectile Force. 


| „osn to Mars, the Celeſtial Appearances 
ne vill have quite changed their Face. He 


yould * perceive our Earth going be- 
bre, or following after the Sun, as a Morn- 
ng or Evening Star, after the fame Man- 


from the Sun wauls not be quite ſo great; 
nd Venus would appear to him, as Mer- 
ury does to us, generally obſcured, to wit, 
che Neighbourhood and brighter Rays 

of the Sun. But for Mercury, he could 
ot get a Sight of that Planet, unleſs he 
ſped him by Accident as a ſmall black 
Speck on the Sun's Diſk. And for the like 


e the Inhabitants of the Earth cannot be 
ertain, that there is not another primary 


P. I am of the fame Opinion : For cn 


making Obſervations, and conſequently in 


But if we ſuppoſe the Spectator brought 


er as we do Venus; though its Elongation 


Reaſon the learned Gregory ſuppoſes, that 


Vor,. II. * | Planet - 


Planet inferior to Mercury himſelf, or be- 


tween him and the Sun. But the Spectator 


in Mars would fee the two ſuperior Pla- 
nets, Jupiter and Saturn, though without 
their ſhining Moons. Whence the Nights 
in this Plant, which are nearly of the 
fame Length as ours about the Equinoxe, 
muſt be more dull and languiſhing than 
our Nights about that Time, unleſs he be 
accompanied by a Moon of his own. And 
as a Spectator there could not perceive our 
Moon with leſs Difficulty than the cele. 
brated Caſini got once or twice a Glimpſe 
of that of Venus; fo it mnſt be ſtill more 
difficult for a Spectator here to get a View 
of his Moon, as being leſs, and rolling at 
a leſs Diſtance from him. —— Thus you 
ſee, Matho, that the ſame Syſtem muſt ap- 
pear to conſiſt of very different Bodies, when 
a Spectator is ſuppoſed to be carried up and 
down through the ſeveral Parts of it. |! 
is no Argument therefore that Bodies which 
make for the Symmetry and Order of the 
Syſtem are wanting, becauſe we do not pe- 
ceive them : It is rather probable that ther 
are ſeveral Planets, either primary or fecon 
dary, which the Induſtry of Mortals hath 
not yet diſcovered ; nor perhaps ever ay 
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Who before Gallilzo could have ſuſpected ae. — 
that Jupiter had been ſo nobly attended? S 
Or, who would have believed that Saturn 
was accompanied by ſuch a Train of Moons, 
before Caſini and Huygens ? lt is reaſon- 
able to think that there are no Chaſms, or 
unneceſſary vacant Spaces in the Solar Syſ- 
tem. The diſproportionately great Diſtance 
between the fourth and fifth of Saturn's 
Gatellites, made the laſt mentioned great 
Man ſuſpect, that a th Satellite revolved 
in that Space; or (which is more remark- 
able) that perhaps the uttermoſt Satellite 
had other Satellites revolving about it. 

M. That would be more remarkable in- 
deed, and, I think, paſt all Comprehen- 
fon; if a Body revolved about another as 
its Center, and that other about a third as 
ts Center, and that ſtill about a fourth as 
its Center, who could conceive this Compo- 
ſition of circular Motions ! 

P. What is hardly to be conceived by us 
does not therefore become impoſſible to the 
Divine Power, if the nne of * 
Work requires it. 

M. That is certain. — | 

P. All theſe fixteen Bodies revolve about 
the Sun almoſt in the ſame Plane; in the 

3 * ſame 
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ooh. fame Plane, namely, that which the Earl 
moves in: But there are other, and thoſe 


more numerous Bodies, which traverſe the 
| Seſlain all Manner of Ways, and which are 
likewiſe reckoned to belong to it. Hence 
you may ſee how far we are from being 
certain how many . . to our own 
Syſtem. | 
I. From what you have faid I am 15 
tisfied: For why ſhould Bodies be conſpi- 
cuous to us, for whoſe Uſe wad were not 
originally deſigned ? 
Pe. Conſider alfo that, if 4 were con- 
ſpicuous to us, they would not be adapted 
to the Uſe for which they were originally 
deſigned: For (as has been faid) it is againſt 
the Order of Nature, that a Secondary 
ſhould be equal, or nearly equal, to in 
Primary. 

M. I remember ſtill che A ilSime n re- 


Ear g about the Pebble, and perceive it i | 


mere Unſkilfulneſs to imagine that the de- 
condaries of other Planets might have been 


conſpicuous to us. I would gladly know | 


what thoſe other Bodi es are you mentioned 
3 now; but firſt le me alk, — 
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cx. Why i is it pity that the Satel- 
lte of a ſmall Flanet ſhould reyolve ſo 


near it: ? 
F. I expetied t to Aided heard the Reaſon 


of this from you. 
M. By this gentle Nied Ind I have 


deen inattentive to the Conſequences of what. 


has been already ſaid. The Reaſon ſeems. 
to be, that a ſmall; Planet muſt have its 


attractive Force but weak, according to the 
Quantity of Matter it contains; and the 


Limit of equal Attraction betwixt it and, 


the Sun at a ſmall Diſtance from it. This 
will confine its Satellite to a narrow Orbit. 
P. Could a Satellite revolve about its 


Primary at the Extremity of that Limit; 


or would it in that Caſe be equally, or 


Cen 
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ace. 


nearly equally attracted to the central Body : 


In 1 Parts of its Orbitt 

M. If we could ſuppoſe that the Satel- 
lite emi near; or at this utmoſt Limit 
i its oppoſition. to the Sun, it would be at- 
traded with more than all the Force of the 
central Body, the Sun's Action there con- 


ſpiring; and in the Conjunction, it would 


be drawn with no Force at all; the con- 
1 Actions of the Sun and primary Pla- 
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. net there ſuſpending each other. And this 
— muſt prevent its revolvilg about à Center in 

any Manner; as it was in the Suppoſition 
we made at our laſt Meeting, where the 
lower Body was attracted by that above it, 
as ſtrongly the one Way, as the parulli 
Forces impelled it the other. Whende it 
appears to me that a Satellite, in Order to 
revolve about its Primary with tolerable 
Regularity, muſt be placed a good Way | 
within this Limit; that the Inequality of 
- 3 in the Oppoſition and Conjundi- 
n, (which muſt ſtill be ſomething) may 

Wbt the leſs ſenſible Effect. | 

P. What you fay is ſtrongly confirned 
by conſidering the Syſtems of Saturn and 
Jupiter. All the Satellites in each of theſe 
roll at a vaſt Diſtance within the Limits of 
equal Attraction between the Sun and their 
Primaries. This is obſervable in their quick 
Revolutions. | 
M. I remember you ſaid, the hens 
of Fupiter's Satellites reyol ves 17 him! n 
42 Hours. 
P. And a half. 

M. At what Diſtance ? 

P. At a Diſtance from him nearly a8 
great as our Moon is from the Barth; up- 
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on the Suppoſition that the Sun's Diſtance — 
from us is about 2 1000 Semi- diameter of — 
the Earth. 
M. In what Time ſhould it revolve a- 
bout him at the Linit of equal Attrac- 
tion? 
P. It could not revolve at F a Dit. 
tance, by what you obſerved juſt now: 
But ſuppoſing it to revolye at 80 gemi: di- 
ameters of the Earth within that Limit, it 
could not finiſh a Period about Jupiter in 
leſ than 700 Days, or near two whole 
Years, 
M. There is a great eee 2 
—.— 42 Hours and a half, and 700 
Days. The Light of it at ſuch a Diſtance 
muſt be greatly diminiſhed, I preſume. 
P. It would appear there perhaps but as 
a faint Glow-Worm in the Sky, hardly af- 
fording the 299oth Part of the ww 
** it ſhews him at preſent. 
M. This is ſuch a Light, I ſuppoſe, as 
a Candle would give at 2 or 300 Paces 1 in 
a dark Night. 
P. Here is a Figure, Matho,, 3 Fubi- 
ter and his four Moons, at their propor- 
tional Diſtances from him; and this Arch 
out here at the Extremity of the Paper, 
"804 ſhews 
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ſhews the Limit of equal Attraction between 


Nga him and the Sun. 


M. I ſee it is a vaſt Way without the 
Or bit of his utmoſt Satellite. | 

P. It is diſtant from the Center of Ju. 
iter about 1 59 of his Diameters ; whete- 
as his utmoſt Satellite 1 is hardly 1 3 Diame- 
ters from his Center. 

M. I am not only convinced in Ritalin, 
but this ſhews me in Fact too, that the { 


condary Planets muſt revolve a conſiderable 


Way within the Limit of equal Attraction 
between the Sun and their Primaries, in 
Order to move with no ſenſible Diſturbance, 
hut at what Diſtance might a Secor- 
dary revolve about Venus, or Mars, fince 
it is ſuppoſed that each of theſe has a Sa- 
tellite to attend it ? 

P. It is not fo eaſy to give a donn 


Anſwer here, as we know not what Pro- 


portion the Quantity of Matter in either of 


theſe Planets bears to that in the Sun; for | 
from the Quantity of Matter and Diſtance 


given, it is eaſy to determine the Point be- 


tween any two Bodies, where their attrac- 


tive Forces will be equal, 
M. Yet I ſhould think a probable C. Con 
n might be made, if we knew tht 
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Magnitude of Venus or Mars, with Reſpect . it. 
to the Earth; ſince it ſeems the Propor- NS 

ton between the Quantities of Matter in 
the Earth and Sun can be afligned. A 

P. By that Means 4x44) we might 
come pretty near the Truth. - 

M. Is Venus leſs or bigger than our 
Earth? 

P. Her Diimete;h is ſomewhat 1E. ac- 
cording to the moſt authentick Obſerva- 
tons: But as the Bodies nearer the Sun are 
reckoned more denſe than thoſe farther re- 
moved from him, we may ſuppoſe that ſhe 
contains the fame Quantity of Matter that 
the Earth does. And then the Point; where 
the Sun's Force and hers would ſuſpend 
each other, muſt fall about 31, 5 Semi- 
diameters of the Earth from her Center, 

M. But a Satellite could not revolve a- 
bout her at that Diſtance. = | | 
P. Nor a good Way nearer, ko 
great Diſturbance from the Inequality of 
Attractions in the Oppoſition and Conjunc- 
ton, And though we ſhould ſuppoſe a 
datellite to move about her at 22 or 23 Se- 
mi-diameter's Diſtance ; it could not appear 
o us farther removed from her than 12 or 
13 ; Minutes; : But in all Probability it is 
* 


WY ſaw. was not above two thirds of Venuy, 


Satellite, ſo near its Primary, ſhould eſcape 
Obſervation. 


qual Attraction between the Sun and him 


| 

vi 
if 
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placed much nearer to her. What Caſtne 


own Diameter diſtant from her; and ven 
ſmall, though well defined. 
M. It is no Wonder that ſuch a 9 


2 CS ——— — — — 


P. As to Mars, the Quantities of Mat: 
ter in the Earth and him, ſhould be as 5, 
6 and 1, according to their Diameter, 
1 as 8 and 4, 5: But 2 
the Earth is a little denſer, it may be ſup- 
poſed to contain ſix Times the Matter in 
Mars. And in this Caſe, the Limit of e- 


will be 27 Semi- diameters of the Earth 
from his Center; ſo that, if we ſuppoſe a 
Satellite to roll about him at 18 Semi- di 
meters Diſtance, it could not appear fartlet 
diſtant from his Center than fix Minutes 
But if it revolved at 3 or 4 Semi-diameters 
Diſtance only, which no Body will deny 
to be poſſible, and is much more probable 
(if we conſider the innermoſt Satellites of 


Jupiter and Saturn,) that it might afford on 
him the greater Light, and perform its Re- M. 
volutions the ſooner; it could not appear Wl för 
2 Minutes diſtant from him. Add to ti ... 


the 
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the proportional Smallneſs of ſuch' a Satel- G 
lite, and it will be found almoſt impracti- RY 


cable to diſcover it. Now i it be but on- 
ly poſſible that, though this Planet had a 
Gtellite, it might not be diſcovered; there 


no Reaſon for- concluding, becauſe no 
Utellite is diſcovered, that therefore Mars 


has none: And yet this is the only Argu- 
ment for chat Concluſion. | 


CX. N. I perceive the W ns af your 


Reaſoning very well, and what Probability 
there is that Mars ſhould rather have a Sa- 
tellite than be without one. The Conſi- 


deration of theſe Things is extremely plea- 


ant; wherefore let me aſk you, What 
would be the Conſequence, or what Dif- 
ference ſhould we feel, if our Moon were 
removed to twice nn preſent ——_— from 
Us ? 

P. We ſhould not then 1 four ſyno- 
ia Months (as they are called) that is, 
four Conjunctions of the Moon with the 
dun, in the whole Year : Nor ſhould we 


only be without the pleaſing Variety of ſhorteg 


Months, but the Moon then could not af- 
ford us above the fourth Part of the Light 
ye enjoy from her at preſent. 


M. That 
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M. That would indeed be a very dia. 

= vantageous Change. I have ſometimes read a 
ſmall Print by the Moon-Shine ; but then! 
imagine the full Moon could not give us more 
Light than now ſhe does three or four Days 
after the Conjunftion. —— How would 
Things be if ſhe were carried off from W 
to four Times the preſent Diſtance ? 

P. If the Moon were but at twice the 
preſent Diſtance from us, Matbo, accord- 
ing to your laſt Queſtion, ſhe could no 
longer revolve round the Earth as a' Satel- 
lite; but below it, as an inferior Planet. 

M. Well, leaving that Conde 

P. If ſhe were at four times the preſent 
Diftarice from us, we ſhould not have a 
full Moon once in a Vear; nor could ſhe 
then give us above the 16th Part of the 
Light ſhe affords.us at preſent. 

M. That muſt be but a melancholy 
State, when our Months would be as long 
as our Year, and our Moon twinkled dim- 
ly, like a diſtant Lamp in the Heavens.— 
But, on the other Hand, what Advantages 
ſhould we reap if the Moon were but at 
half the preſent Diſtance from us: For, a 
removing her to a greater Diſtance, mult 
diminiſh her Light, and leſſen the Freque 

8 | q 
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cy of its Returns; ſo bringing her nearer 
us muſt have the contrary Effects. wn 

P. It is ſo; the Months then would be 
only about a third Part of our preſent 
Month, and the Moon would give us four 
times more Light than now: But as the 
Tides are occaſioned by the Action of the 
Moon upon the Waters; if ſhe were 
brought within 30 Semi- diameters of the 
Earth to its Center, the Tides muſt ſwell 
to a prodigious Height. All the low Coun- 
tries near the Sea-Coaſts would be rendered 
uninhabitable, the Sea for many Miles o- 
rerflowing them every Time the Moon 
paſſed our Meridian, either above or below. 
Our Tides, which now - riſe to: 9 or 10 
Feet, would then ſwell to 68, and in ma- 
ny Places to a greater Height. We can 
ſcarce figure to ourſelves the Impetuoſity of 
fuch a Heap of Waters ſetting in ſucceſſive- 
ly from the Ocean, on the Coaſts, and fall- 
ng back with equal Fury. 

M. I conceive in ſome Sort, what De- 
raſtation this muſt make: As the Mouths 
of Rivers are on a Level with the Ocean 
imo which they flow, the Tides would roll 
far into the Country, and all round muſt 
be an inhoſpitable Deſert, neither Sea nor 


— apa; as Sees of e 
—_ while the Floods ruſhed either the one iy 


or the other. How much happier then ar: 
we as Things now are! May J aſk you after 
this, What would be the Conſequence to 
us, if the Moon's Diſtance were but a fourth 
Part of what it is; or if ſhe were within 
fixty thouſand Miles of our Earth ? 

P. Perhaps the Tops of the Mountain 
could hardly then afford a ſafe Retreat to 
the Inhabitants of the Earth from the tu- 
multuous Sea. I mean it is to be feared, 
that then the Moon would draw the Ocean 
almoſt from its Bed, making it Wheel round 
the whole Face of the Globe, in two op- 
poſite Tumors, or Mountains of Water, a 
the Earth revolved on its Axis the contrary 
Way. And if this were to be the Caſe, it 
nearly coincides with that terrible Diſorder 
we obſerved before, when we ſuppoſed the 
firſt Imprefſion of the diurnal Rotation mat 
upon the ſolid Part of the Globe; but not 
upon the Waters. Perhaps the Mountain 
themſelves would in Time be daſhed to 
Pieces, or waſhed down by the Fury of the 
rolling Floods, and our Planet Teduors 6 t04 
State of Se — 
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II. I fee the Conſequences in both Caſes Gg, 
xe nearly the ſame : The not impreſſingg 


the diurnal Rotation on the Waters there, 
and the Moon's impreſſing a contrary Force 
upon them here, muſt have had the ſarne 
Effect. | 

P. It is likewiſe necelfary here to ob- 
ſerve, Matho, that the Moon, in all Pro- 
bability, is the largeſt Satellite in the Syſ- 
tem, in Comparifon of her ' Primary ; 
it can therefore leſs bear her nearer Ap- 
proach, The Satellites of Fupiter and Sa- 
turn are perhaps larger Bodies than the Earth 
telf; but ſtill they are much leſs in Re- 


ſpect of their primary Planets. Therefore 


their nearer Attraction cannot diſorder the 
Fluids of thoſe Globes. And upon the 
lame Account a Satellite of Mars, or of 
Venus, muſt be extremely little, compared 
with its Primary, in Order to roll about 
thoſe leſſer Planets at a ſmall Diſtance. 

M. I was going to aſk you this very 
Queſtion ; namely, What would enſue if 
the Satellite were equal to its Primary? 
But you have prevented me. And beſides, 
at Changes which we think only a Sport 
of the TO to imagine, draw/ deep, ] fee, 


in 
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in their Conſequences, and affect all Na 


ture round us. 
P. The Reflexion is extremely pertinent, 


f the Primary and Satellite were 


both equal in Magnitude and Denſity, the 
Diſtinction of Primary and Satellite would 
be loſt. If their Diſtance were the ſame 
as at preſent, their periodical Time ought 
to. be ſhortened, to increaſe their „ 
gal Force; if their periodical Time were 
the ſame, their Diſtance ought to be en- 
larged to weaken their centripetal. If this 
were the Caſe between the Earth and our 


| Moon, and if the preſent Proportion were 


once broke ; we have no Notion on what 
Terms it could be healed again. One Thing 
however is remarkable in this Suppoſition: 


That both of them muſt then neceſſarily 


revolve about their common Center of Gr 
vity, (equally diſtant, in that Caſe, from 
either) : without Room for the Exception 


J made a little before. Now apply this to 
the Syſtems of Saturn, or Jupiter, wy 
there are five or ſix Bodies.: All theſe, i 

equal, ought to be equally diſtant from ther 
common Center of Gravity, and therefore 
** in the Circumference of a "I 
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and at equal Diſtances from b other in Eighth 


that Circumference. Thus rolling round CAA: 
that Center, and keeping till the fame re- 
ative Situations with Reſpect to each other, 
there would be no Difference of periodical 
Months, nor Foundation for that Propor- 
tion between the Squares of the Times and 
Cubes of the Diſtances of Bodies moving 
round a Center; which, if I may fo ſay, 
is the Key to all our Knowledge of the 
Motions of the celeſtial Bodies. Hence 
taking away the Diſtinction between Pri- 
nary and Satellite would be of bad Con- 
ſequence in many Reſpects. | 

M. I find, becauſe we. come into a 
World already prepared and habitable, we 
xe not ſenſible what Art and Power it re- 
quired to make it ſuch as we ſee it : But 
from theſe Suppoſitions, and their Conſe- 
quences, I perceive how many Ways it was 
poſſible for a Power and Knowledge leſs than 
nfinite, to have miſcarried in this compli- 
cated, mighty Deſign. A mere Change of 
Ne might have made that Moon, 
which now gently moves the Waters of our 
Ocean, and chears our Nights, the Ruin 
of our Globe: And a Change of Magni- 

Vol. II. . « «tude, 


4 


—— A 11 1 
- . — * — — ——. — 


1 
| 
.- 
þ | 
' 7 
.F 
1 
| 
l 
| 
+ 


nen, tude, all Things elſe remaining the ſame, 
Ws muſt ſoon have ſubverted all Nature, 
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P. Nothing could better ſnew me, Ma. 
tho, that you have a quick Senſe of the 
Subjects we diſcourſe upon, than the m- 
tural Obſervations you often make concern- 
ing them, 

M. I am younger than you, Phil, 
and it is more natural for me to make theſe 
Obſervations, than for the greateſt Philoſo- 
pher. 
P. What you ſay ſurpriſes me; pray 
ſhew me how that could be. | 

M. You Men have forgot your firſt Pre- 
judices, and think always on the right Side: 
Theſe Wonders therefore do not affect you Wil 
ſo much. When we come into the World, d 
and firſt begin to turn our Thoughts on the h 
great Objects round us, we fancy the Com- 
ſtitution and Frame of Nature muſt be ne- 
ceſſary: And when we take the firſt View 
of it, as the Effect of Art and Power, and 
ſee the Laws obſerved in the Contrivanct, 
we feel the Oppoſition between our Preju- 
dices on the one Side, and the Truth «i 
Things on the other, in all its Force. 

P. This ſeems not to be without Res- 


{on ; but it reflects no great Honour on * 
0 
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of riper Years, who either never made theſe , 
Obſervations, or have now loſt that Senſe of — 
Things which produces them. 
CXI. But are you not already fatigued i in 
purſuing theſe Matters ? 


M. Not in the leaſt; ſancthlag new 
always occurs from what we happen to talk 
upon: And now methinks I ſee the Rea- 
ſon why Jupiter is placed at ſuch a Diſ- 
tance from Mars, and Saturn from Fupt- 
ter; as alſo, why the next inferior Planet 


W to /he/e two ought to have been but ſmall. 


P. What do you take to be the Reaſon 
of all theſe Things ? 


M. Thoſe two huge Bodies, I ſuppoſe, 


with their Train of Satellites, muſt by 
their Attraction have diſturbed each other, 
had not the Space between them been large 
enough to prevent that Inconvenience : And 
had the next inferior Planet been equal. to 
either of them, that muſt have increaſed 
the Diſorder. What you ſaid a little be- 
fore ſeems to me extremely reaſonable, That 
there can be no Chaſms, nor unneceſſary va- 


cont Spaces in the Syſtem. 


P. Your Conjecture is confirmed by the 


Obſervation of Aſtronomers; for while 
H 2 _ thoſe 
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cke thoſe two uppermoſt Planets paſs each 9. 
t ther, notwithſtanding their great Diſtance 

they are obſerved ſomewhat to affect each 
other's Satellites. And had the Planet nent 
to them (or indeed any of the inferig 
Planets) been equal to either of theſe, not 
only the upper Parts of the Syſtem, but 
the Center itſelf, would have been ſenſible 
of the Difference. When the Planets hap 
pened all to be on one Side of the Sun, 
and no Balance on the other, Saturn muſt 
have been more diſturbed in his Cour, 
and the central Body itſelf ſhaken. 

M. Then it ſeems, placing the little 
Planet Mars in the Gap between our Eartl 
and Jupiter, as alſo the whole Diſpoſition 

of the Planets, was not merely arbitrary, 
and indifferent, as is generally thought, 
but the Reſult of pre-contrived Order and 
Convenience. 

P. You will perhaps fee more of thi 
as you go on. When we have weighed 
Things maturely, and conſidered the Forcs 
of the Sun and Planets, according to tlt 
known Laws of Gravitation ; we ſhall find 
that this large Interval, which we mi 
think employed to little Purpoſe, is in tit 
main the greateſt Frugality of Space. 

M. Yal 
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M. You ſaid juſt now that, were either Eighth 
of two attracting Bodies made larger, the Www 
periodical Time ought to be ſhortened 
to increaſe the centrifugal Force; or the 
Diſtance between the two Bodies ought to 
be widened to weaken the centripetal: 
Now, though you have already told me 
ſomething concerning the Law of the cen- 
tripetal or attracting Force; yet pray re- 
ſume the whole Matter, ny lead me into 
it in a familiar way, if poſſible. 

P. Good Matho, you are like to cut out 
more Work for us than, I'm afraid, either 
of us will be able to go through. 

M. Enough of your Art, Ph:lon, you 
have already, by your pretended Difficul- 
ties, ſcrewed my Curioſity to the greateſt 
Height. 

P, I would do every Thing to oblige 
you, except ſpoiling a noble Subject, and 
making it more intricate, through my Want 
of Ability to communicate it to you eaſily : 
But ſince it muſt be ſo, let me firſt ob- 
ſerve to you, that I ſhall be better able to 
explain theſe Particulars by bringing Exam- 
ples, than by ſhewing you the Reaſons of 
| ſem from Nature. 


H 3 M. Without | 
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Ce, thoſe two uppermoſt Planets paſs each 9. 
ther, notwithſtanding their great Diſtance, 
they are obſerved ſomewhat to affect each 
other's Satellites. And had the Planet nen 
to them (or indeed any of the inferig 
Planets) been equal to either of theſe, ng 
only the upper Parts of the Syſtem, but 
the Center itſelf, would have been ſenſible 
of the Difference. When the Planets hap 
pened all to be on one Side of the Sin 
and no Balance on the other, Saturn mul 
have been more diſturbed in his Courſt, 

and the central Body itſelf ſhaken. | 

M. Then it ſeems, placing the lit: 

Planet Mars in the Gap between our Earth 

and Jupiter, as alſo the whole Diſpoſition 

of the Planets, was not merely arbitrary, 

and indifferent, as is generally thought, 

but the Reſult of pre-contrived Order and 


Convenience. 

P. You will perhaps fee more of ti: 
as you go on. When we have weighto 
Things maturely, and conſidered the For ! 
of the Sun and Planets, according to the 
known Laws of Gravitation; we ſhall ini He 
that this large Interval, which we mp 
think employed to little Purpoſe, is in ted 


main the greateſt Frugality of Space. 
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M. You faid juſt now that, were either ne. 
of two attracting Bodies made larger, the 
periodical Time ought to be ſhortened 
to increaſe the centrifugal Force ; or the 
Diſtance between the two Bodies ought to 
be widened to weaken the centripetal : 
Now, though you have already told me 
ſomething concerning the Law of the cen- 
tripetal or attracting Force; yet pray re- 
ſume the whole Matter, and lead me into 
it in a familiar way, if poſſible. 
P. Good Matho, you are like to cut out 
more Work for us than, I'm afraid, either 
of us will be able to go through. 
M. Enough of your Art, Ph:lon, you 
have already, by your pretended Difficul- 
ties, ſcrewed my Curioſity to the greateſt 
Height. | 1 
P. I would do every Thing to oblige 
you, except ſpoiling a noble Subject, and 
making it more intricate, through my Want 
of Ability to communicate it to you eaſily: 
But ſince it muſt be ſo, let me firſt ob- 
ſerve to you, that I ſhall be better able to 
explain theſe Particulars by bringing Exam- 
(ples, than by ſhewing you the Reaſons of 
hem from Nature. 


H3 AM. Without 


A that is the fitteſt Method to be taken with 
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M. Without apologizing for yourſelf 


me. | 
P. The centripetal Force, you remem- 
ber, is the immediate Work of the Deity; 
and though he might have appointed other 
various Laws according to which Bodies 
might have gravitated to each other, yet 
this is the Law which for wiſe Reaſons he 
has made to obtain, That the Gravitatim 
 betaween two Bodies ſhould always be inverſe 
ly as the Squares of their Diſtances frm 
—_—— 

M. This I remember ; but let me ap- 
ply it to the ſeveral Suppoſitions we made 
before concerning our Moon, that the Thing 
may become more obvious. If the 
Moon had been at half the preſent Diſtance 
from the Earth, ſhe muſt have been at. 
tracted four Times as ſtrongly by it, 2 
A | 
Pe. Certainly. 
M. And then you ſay her periodical 
Time muſt have been but about a thin 
Part of our preſent Month, in Order to in 
creaſe her centrifugal Force, and preveit 


her being drawn down to the Earth? 


Cofmotheoria Puerilis. 
P. It is ſo; our Month then would 
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have been to our Month now, as 1 to 2, 2 


828. 


M. And her Celerity then muſt have | 


been greater? | 

P. Without Doubt; as ſhe performed 
near three Revolutions for one, and but at 
half the Diſtance. 

M. Again, had the Moon been but at a 
fourth Part the preſent Diſtance from. us, 


ſhe muſt have been attracted ſixteen Times 


as ſtrongly as now? 
P. You are right. 
M. And our Month then muſt ſtill have 


been ſhorter? 


P. It muſt have been juſt an eighth Part 
of our preſent Month. 

M. And therefore her Velocity muſt 
have been greater, to give her more centri- 
fugal Force ? 


P. Unqueſtionably ; for having ſixteen 


Times more centripetal Force, her centri- 
fugal Force ought to be increaſed equally, 


to prevent her being brought nearer the 


Earth, 

M. On the other Hand, had the Moon 
been at twice the preſent Diſtance from the 
Earth, it muſt have attracted her but with a 


"WM fourth | 


— 
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oth fourth Part of the Force it does now; an 
www we could not have then had four ſynodici 

Months (as you called them) in the whole 
Year; or her Celerity muſt have been leſs 
to weaken her centrifugal Force, and bring 
it alſo to be a fourth Part of the former. 
P. In all this you are extremely right, 
M, And had ſhe been four times farther 
removed from us, ſhe muſt have been at. 
tracted but with a ſixteenth part of the preſent 
Force; in which Caſe we could not har 
had a full Moon once in a Year; and he 
Celerity muſt have been ſo diminithed, 2 
to leave her but a ſixteenth part likewiſe of 
her former centrifugal Force, 
P. You remember the Caſe vey well 
and conclude very rightly. 
M. From hence then it follows that, a 
Change of Diſtance from the attracting Body 
changes the centripetal Force; ſo changing 
the Velocity of the revolving _ changs| 
the centrifugal. 
P. It muſt of Neceſſity. 
M. But as the centripetal Force is it- 
creaſed or diminiſhed, inverſely as the Square 
of the Diſtances; is not the centrifugal Fore 
alſo increaſed or diminiſhed in a certain ſe- 
gular manner ? 
P. | 
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M. Now indeed I call to Mind the In 


ſtance of the Stone whirled round in a Sling, 
when you told me that the centrifugal Force 
was changed in a very regular manner. 

P. You call to Mind that Particular very 
opportunely. 

M. Pray then ſnew me after what Pro- 
portion it becomes greater or leſs; for I per- 
ceive, if we knew that, we might underſtand 
how it is that the two Forces balance each 
other; ſo that a Planet is neither drawn down 
to the central Body, nor flies out from it. 


cxII. P. Here you muſt know that, 


though the Law of the centripetal Force be 


arbitrary, and might have been different 
from what it is, had it ſo pleaſed the Crea- 
tor; the centrifugal Force, on the contrary, 
riſes from a Neceſſity of Nature; or, to 
expreſs it more juſtly, from the Reſiſtance 
of Matter, by which a Body always tends 
to move on in a ſtraight Line. 

M. We talk'd of this long ago, when we 
firſt conſidered the circular Motions of the 
Planets, 

P. Hence therefore a Body muſt reſiſt 
being put out of its Direction (that is, it 


muſt 


Zig muſt exert a centrifugal Force) not only ac- 
c cording to the Celerity with which it is car. 


MATHO: or, The 


ried round ; but alſo by ſo much the oftner 
as it is * out of its Direction by the 
centripetal Force in the ſame Time, or "hn 
dered from going on in a ſtraight Line. 

M. This ſeems plain; it muſt reſiſt each 
Time it is pulled in, as it were, towards 
the Center; and if a Body is, by a repeated 
attractive impulſe, four or five times drawn 
Inward from its projectile Direction, in the 
ſame Time that another 1s but once diverted 
from that Direction, their Celerities being 
the ſame, it muſt have four or five times the 
centrifugal Force of the other. However Wl; 
as the centrifugal Force here depends on tw Wl: 
different Cauſes, pray ſpeak of them ſep- r 
rately, that I may the more clearly con- WW; 
ceive what Share each has in producing the Bil 
Effect. 

P. With all my Heart. Let us therefor 
ſuppoſe that another Moon, at a four times 
greater Diſtance than ours, were carried round 
the Earth in the fame Time; and then tell me 
what Celerity ſhe muſt have, * reſpec 
to the interior Moon? 


— ga—_ . W 


M. Four 
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NM. Four times a greater Celerity ; be- Eh 
cauſe ſhe moves round a four times _ AY 
Circle in the fame Time. 

P. The Periphery of it is certainly four 
times longer. 

M. That is what I meant; for the circu- 
lar Space itſelf is ſixteen times larger. 

P. Therefore as ſhe moves with four times 
a greater Celerity, ſhe muſt have four times 
2 greater centrifugal Force; for ſhe has four 
times a ſtronger Tendency to go on in a 
ſtraight Line. 

M. This I think I conceive : 45 if her 
Orbit were only twice as wide, ſhe would 
have but twice the centrifugal Force of the 
nner Moon, becauſe but twice her Celerity. 
For I ſuppoſe there are as many Deviations 
from moving on in a ſtraight Line, in the 
Circumference of a leſs Circle, as in that of 
a greater. | 2 

P. Certainly; becauſe the leaſt returns 
back upon itſelf, as well as the greateſt. And 
if you conceive a Compaſs ſo contrived, as 
to deſcribe two concentrical Circles at once; 
like Parts of both Circles require an equal 
turning round of the Compaſs ; and there- 
lore equally deviate from ſtraight Lines. 


M. Thus 
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. 80 far I underſtand then; when 
wax) two Bodies revolve about a Center in the 

ſame Time, and there is no Difference ex. 
cept in the Celerity, or Wideneſs of thei 
Orbits, their centrifugal Forces will be a; 
their Celerities. This likewiſe is the Caf: 
when we ſuppoſe the Earth to revolve about 
the Sun at a greater, or leſs Diſtance, til 
in the ſame Time: The centrifugal Force, 
and therefore the centripetal, Is always as the ill 
Earth's Celerity in its Orbit, or as its Diſtance iſ 
'from the Sun. | 

P, The Application i is very ſti Bu 
to come to the ſecond Cauſe of the Increat 
of centrifugal Force; ſuppoſe now that more 
Revolutions of the inner Moon were per- 
formed in the ſame Time: and the Reckar- 
img will become different, 

M. Give me an Example. 

P. If the inner MN inſtead of ons 
Revolution, performed two in the fam: 
Time; what Celerity muſt ſhe have ? 

M. Twice her former Celerity; ; thats 
half the Celerity of the exterior Moon. 
Pi. And how often would ſhe be retract 
from going on in a ſtraight Line, in theſe two 
Revolutions ? E: 


— 


M. Twice 
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M. Twice as often . as in one « Eighth 


onference». 


Revolution. WY 

P. Join the Effects of theſe two differ- 
ent Cauſes together, and then tell me what | 
her centrifugal Force will be? _ 

M. Give me Time to conſider this, | 
In her two Periods ſhe is twice 4s often re- 9 
tracted from going on in a ſtraight Line, as if 
in one; or twice as often reſiſts being turned | | 
out of that Direction; and at each time with 
double the Force, becauſe with double the 
Celerity: Therefore her centrifugal 
Force is twice double, or quadruple of what 
it Was. 

P. It is juſtly enough reaſoned, Maths; 
but could you not make it a little plainer ? 

M. I underſtand the Thing, but have not 
a Command of Words.—Twice the Num- 
ber of Retractions in the ſame Time will 
make the Body reſiſt twice as much being 
put out of its Direction, or exert a double 
centrifugal Force in the ſame Time; and 
double the Celerity will make it double of 
this Double. | 

P, This will indeed ſhew that in the 
whole Time of the two Revolutions, the 
* exerts a quadruple centrifugal F orce, 

of what it does when it performs but one 

3 Revolution 


e. Revolution in that Time: But how will; it 
ſhew that the Body exerts a quadruple cen. 
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trifugal Force in any Inſtant of that Time 

M. Since the Body moves equally in it 
Orbit, or does not exert more Force in one 
Part than another; divide the Time into any 
Number of Inſtants you pleaſe, and the 
whole Sum of the centrifugal Force into a; 
many Parts; and till the centrifugal Force 
in any Inſtant, when the Body performs two 
Revolutions, will be quadruple the centrifugal 
Force in the like Inſtant when it perform 
but one. 

P. Iperceive now you underſtand the Mat. 
ter thoroughly; nor is the Argument different 
on any other Suppoſition: If the inner Moon 
is carried three times round inſtead of once, 
ſhe muſt move with thrice the Velocity, and 
exert her Tendency of going on in a ſtrait 
Line thrice as often; that is, ſhe muſt ex- 
ert thrice the triple of her firſt centrifugal 
Force in the ſame Time: Or her centrifugal 
Force is now nine times greater than i 1 
was. s 

M. Or if ſhe performed four Revolution 0 
for one, ſhe muſt exert four times as often N 
her centrifugal Tendency, with four time = 


the Celerity ; or have four times the Qu. 
druple 
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duple of her firſt centrifugal Force. So that o e, 
the centrifugal Force here increaſes with the wad 
Squares of the Number of Revolutions per- 
farmed in the ſame Time. 

P. That indeed is the Law, reſulting, 
you ſee, from the Inertia, or Inactivity of 
Matter. | = 
M. But a Body revolving about another, 
muſt either be drawn nearer to it, or carried 
father from it, unleſs theſe two Forces, the 
centrifugal and centripetal, balance each 
other, 

P. It muſt. | 

M. What Method can there be then of 
bringing them to an Equilibrium; ſince the 
one Force is arbitrary, and the other the 
wceſary Effect of the Inertia of Matter? 

P. A Method of accompliſhing his De- 
ſigns can never be wanting to the Deity : It 
b from. bringing theſe Forces to an Equili- 
bum, Matho, according to the different 
WT Diſtances of the Planets from the central 
bodies, that the beautiful Proportion flows, 
which we have fo often ſpoke of, between 
the Cubes of the Diſtances, and Squares of 
the periodick Times. 


Q —— @C&Þ © 


> — © OW Um 


CXII. M. Since 


— cxin. MV. Since therefore we have fal 


| reſults from bringing theſe contrary Force 


remote, as was faid juſt now, muſt be fou 
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len ſo naturally into this Subject, pray take 
the Trouble to ſhew me how this Proportion 


to an Equality: For the Explication ſeems 
to follow eaſily from what we have already 
ſaid. 

P. It does indeed; nor ſhould I think it 
a Trouble : But ſeriouſly I am afraid that 
ſo many new things will be apt to confound 
each other in your Memory. 

M. Their Connexions and Dependance 
rather will bring them back in Order. Only 
go on in the ſame plain Method, and by the 
Help of Examples: This makes the abſtraf 
Reaſoning more palpable, and hence the 
Things will ſtick better with me. 

P. Well, ſince you will have it fo, let u 
keep ſtill to our two Moons, the one at four 
times a greater Diſtance from the Earth than 
the other; and if both revolved about it inthe 
fame Time, in what Proportion ſhould their 
centrifugal Forces be ? 

M. The centrifugal Force of the mor 


times greater than that of the nearer; ® 


having four times the Celerity, and but * t 
- 
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the Number of Deviations from the projedtile od, X 


l- Direction. 
ke P. And in what Proportion mould their 


on centripetal Forces be? 

Xs M. Stay a little till I recolle&, The 
centripetal Force becomes greater, as the 
Square of the Diſtance becomes leſs — 
It is ſo. The centripetal Force of the in- 
ner Moon; Philon, ſhould be ſixteen times 
greater than that of the ofher. 


nd P. If then we ſuppoſe that theſe We 
cqpal in the exterior Moon, what Difference 
will there be between them in the nearer? 

ly M. Stay a little The inner Moon 


hath ſixteen times a greater centripetal Force, 
and only the fourth Part of the centrifugal. 
ges me! How ſoon muſt ſhe be drawn 
down to the Earth ! — She has only the 
ixty-fourth Part of the centrifugal Force 
which ſhe ought to have, that it may ba- 
ance the centripetal, and keep her moving 
Ina Circle about the Earth. 

P. Explain this Point a little more di- 
finctly, if you can. 

M. Theſe two Forces are equal in the 
exterior Moon: But the centripetal Force 
of the nearer is ſixteen times greater than 
the oze of them, and the centrifugal Force 
Vor. II. 1 only 
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Contrene, only a fourth Part of the other, Wherefore 
it is plain that this laſt Force muſt be ſixty. 
four times greater than it is (that is, fixteen 
times greater alſo than the centrifugal Force 
of the exterior Moon) that it may balanc 
its contrary centripetal Force. | 
P. You have now made it plain enough: | 
But how is her centrifugal Force to be in- 
creaſed, that it may become ſixty-four times : 
greater than it is? 
M. Give me a little Time to think of it: 
This is pretty crabbed Work for a Beginner, 
——— The centrifugal Force is increaſed with 
the Square of the Number of Revolutions 
performed in the fame Time. — That 
Square ought to be fixty-four — Therefor WM! 
the Number of Revolutions ought to be 
eight — I'm fure this is right enough. 
Now, Philon, if the inner Moon perfom 
eight Revolutions, while the outer Moon 
performs one, ſhe muſt have her centrifugal: 
t 
( 


Force equal to her centripetal, and neither. 
be drawn down to the Earth, nor carried 
off from it, but return always in the fam 
Track. 
P. Notably done, Moths! You have b. g 
haved like a Hero! | 


M. I an 
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| M. I am glad of it; but here a Difficu lty 
ſeems to occur. | 


p. What is it? 


Moon were only equal to eight Revolutions 
of ours, ſhe muſt certainly be in Conjuncti- 


And you ſeemed to ſay the contrary when I 
aked you; What Difference there would be; 
if the Moon were at four times the preſent 
Diſtance from the Earth? OT 

P. There is no Difficulty in this Caſe, 
Matho: For though the periodical Month 
ofa Moon at four times the Diſtance of ours 


ns 
at WW hould conſiſt of about 218 Days; yet 327 
re WW D:7s more ought to paſs, before ſhe could 
be ꝛeein overtake the Sun, or get between the 


Earth and him. Becauſe the Earth in the 
hterim muſt have moved a great way for- 
ward in its annual Courſe round the Sun: 
And it would not be enough for the Moon 
v come oppoſite to the Point where the laſt 
(omunction happened; ſhe muſt ftill move 
brward, till ſhe get between the Earth and 
zm again, Here her Hynodical Month there- 
hre ſhould be more than twice as long as 
ber periodical ; and conſiſting of about 54 5 
I 2 Days; 


on with the Sun in leſs Time than a Year: 


TT 
Eighth 


M. If one Revolution of this exterior 
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* -oA Days, two Lunations would * happen 
wn ; in three Years. 

M. I have ſome Notion of this: The 
periodical and fynodical Month would al. 
ways be equal, if the Earth ſtood till: 
But as the Earth moves, the Moon has ſo 
much more to run over, after her paid 
Month is finiſhed, 

P. It is fo; and at preſent the ſyrodicl 
Month is about two Days longer than the 
periodical. 


M. Well, to return; 


CXIV. Let me nk what have done, 
or how the Proportion between the Square 
of the periodick Times and Cubes of the 
Diſtances appears from this Number of Re- 
volutions. 

P. You ſee the Diſtance of the interiar 
Moon is 1, and of the exterior 4. 

M. Right. 

P. The Cubes of theſe are 1, and 64. 


M. They are. | 
P. The periodick time of the interior Wi 
Moon is 1, and of the exterior 8. ; 
M. Certainly ; ſince the one is is eight t 
times the other. ; 


P. Bu 
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p. But the Squares of theſe are likewiſe 
1 and 64. | 922 = 

M. O Philon! You have made me hap- 
py | For it was the Height of all my Wiſhes 
(if I may ſay fo) to underſtand this; and 
now I do underſtand it. This is not only an 
Example of the Proportion; but it ſhews 
tom the Nature of Things, how theſe Mo- 
tons muſt be in this Proportion. 

P. This is the Law, Matho, which ob- 
tains in the Motions of all the Primary Pla- 
nets round the Sun; and alſo in the Motions 
of all the Secondaries round the ſame Pri- 
mary, 
M. I remember you told me that they 
who placed the Earth in the Center of the 
Fyſtem, and ſuppoſed the Sun to revolve 
about it, in the fourth Place (namely, above 
the Moon, Mercury and Venus) confounded 
tus beautiful Law of the planetary Mo- 
(tions, | | | 
P. They do Violence to Nature itſelf, 

ince the centrifugal Force, or the Reſiſtance 
of Matter on which it depends, is ſtubborn 
ad unyielding : For, let us ſuppoſe that 
the Diſtance of the Sun from us was but 
12000 Semi-diameters of the Earth, or 200 
nes the Diſtance of the Moon; and then 
13 1 


ut 
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Cee, the Cubes of their Diſtances will be 8000000 
and 1: The Square-Roots of which Num, 

bers are 2828 and 1. So, that the veriok, 
cal Time of the Sun ought to be 2828 time, 
that of the Moon: That is, either our pre- 
ſent Vear ought to con tain 2828 Revolut- 
ons of the Moon, each conſiſting of about 
three Hours, fix Minutes ; or our Preſent 
periodical Month ought to be hut the 2828th 
Part of the Year; whence one Revolution 
of the Sun would be equal ta 211 of our 
preſent Years, Either of which is man, 
ſtrous. 

M. Thoſe Philoſophers are as far wrong 
in this Reſpect, it ſeems, as in ſuppoſing 
that ſuch a ſmall Body as the Earth could 


FY reſiſt the attractive Force of the Sun and 
Planets, without being drawn from it 
Place. 


P. They might eaſily be excuſed, Math, 
in not diſcovering this Law of the ele 
Motions; but not to own the Miſtake they 
were under, after it was diſcoyered, is ſome- 
thing worſe than Ignorance. 

M. Pray give me another Example of thi 
Proportion, that I may apply the fam 
Reaſoning to Bodies revolving at other I: 
ſtances, 


ew on » * 


P.  Suppok 
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him than the other, which is nearly the 
Caſe between Jupiter and our Earth; and 
then — 

M. Permit me to go on with the Ar Argu- 
ment my ſelf. — The Earth, being but at a 
fifth Part the Diſtance, will have 25 times 
more centripetal Force than Fupiter ; and, 
if they had performed their Revolutions in 
the ſame Time, it muſt have had but a fifth 


we ſuppoſe theſe two Forces to balance each 
other in Fupiter ; when the Earth has got 
five times more centrifugal Force than it 
hath, it will ſtill have but the centrifugal 
Force in Fupiter, or the 2 5th Part of what 
it ſhould have, that its centrifugal Force, as 
well as centripetal, may be 25 times that 
in Jupiter, and conſequently the one balance 
the other. 
| i You expreſs the Matter very clearly: 5 
5 

M. Since the Earth muſt have 1 2 5 times 
more centrifugal Force than it has, that 
Number 125 muſt be the Square of the 
Number of Revolutions which it performs 
in the ſame Time that Jupiter performs one; 


P. Suppoſe two Planets revolving about mene 
the Sun, the one 5 times more remote from 


Part his centrifugal Force. Therefore, if 


=_ - or 
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cantus, or it muſt perform ſome more than eleven 
—RKevolutions for Jupiter's one ; . 121 b 

the Square of 11 
- P, The Square-Root of 125 is 11, „ an 
about two tenths. 
M. Then the Diſtances being 1 and ;, 
the Cubes of theſe are 1 and 125; and th 
Times being 1 and 11, 2; the Squares of 
theſe are likewiſe 1 and 125, 
P. All this is perfectly right, Maths; ol 
on this Suppoſition you ſee Fupzter's periodic 
Time muſt be ſome more than eleven Year: 
But had we taken the Proportion of the two 
Diſtances more exactly, which is ſomewhat 
greater than that of 5 to 1, Fupiter's pet. 
odical Time wauld have been 11 Years ai 
about 314 Days, which it really is. How- 
ever it was needleſs to have affected fuch 
Nicety, which muſt have engaged you in 
more tediaus Computation; ſince the Reaſa 
1 of the Thing appears as well from one Di 
"Hl ſtance as another, 
11:8 M. As this Proportion bee in the Mot 
11 ons of all the Planets revolving about tlc 


10 | Sun, I ſhall try the Computation by my 
1 ſelf; ſince I have their Diſtances and per- 
odical Times in the firſt Diagram you gt 
Will. me, 3p 


75 
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P. By that Means you may make this 
fundamental Theorem familiar to your ſelf. 
M. As to its being fundamental T am not 
nt bet ſo good a Judge: But certainly it is an 
amazing Inſtance of the Power and Wiſdom 
„ost the Creator, to impreſs theſe different 
the Forces on the ſame Bodies in ſuch a Man- 
ber, that while the centripetal always im- 
pells the Planets inverſely as the Squares of 


Ven 


and their Diſtances from the central Body; the 
xdic N centrifugal is proportioned to it in that only 
rs: WY Quantity, by which a circular Orbit could 
wo Bl be deſcribed! VOID SALE tr 
hat P. Let thoſe Perſons, Matho, look to 
ere cheſe Motions of the Sun, Moon, and Pla- 
au nets, who ſuppoſe that the Deity muſt be 
*. Jen indolent and ſlothful Being; or perhaps 
uch only a mere Name, and State-Trick of the 
first Legiſlators, to fright Men into a Com- 
don pliance with their Schemes. * 
Di M. O ſtrange! Indolent, or a mere Name! 
What Proof of almighty Power would they 
oth N bare; or could they comprehend? Are not 
the i theſe Motions expoſed to the Eyes of all? Or 


would it ſatisfy them that there were an all- 
bower ful Being, who preſerved the World, 
if the heavenly Motions were ſtopt, and Na- 
ture went into Confuſion ? 
I P, You 
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enn, P. You have Reaſon to aſk this contn. 
wWYYy diftory Queſtion: For when Men refuſe they 


Aſſent to the moſt plain and natural Prog, 
it looks as if they would be fatisfied wit 
their Contraries ; that is, with no Proof 2 
all ; or rather that they are cle Dot to 
GE” | 


. CXV. N. Since it is certain from _ 
vation, that the Squares of the Times of the 
Planets round the Sun are as the Cubes of 
their Diſtances from him; and ſince you have 

 ſhewn me according to what Law the cen- 
trifugal Force is increaſed or diminiſhed; | 
now ſee plainly, and any body may from 
thence gather, that their Attraction toward 
the Sun is inverſely as the Squares of their 
Diſtances from him, 

P. Shew me how you collect this? 

M. The centrifugal and centripetal Force 
of any Body deſcribing a circular Orbit about 
another, muſt be equal: But by examining 
the centrifugal Forces of any two Bodies, 
according to the Rules you have explained to 
me, I find theſe are inverſely as the Squares 
of the Diſtances of the two Bodies from the 


central Body. Therefore I conclude, ther 
centripeti 
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entripetal Forces, which are equal to theſe, 8 
muſt be in the ſame Proportion. 
P. Your Argument is good; but = 
it to ſome of our former Examples. 
M. In the Example of our two Moons, one 
at a four times greater Diſtance from the Earth 
than the other, the nearer Moon hath double 
Cclerity, and deviates eight times oftener 
from the projectile DireQion in the fame 
Time, than the exterior: Hence the muſt 
have fixteen times more centrifugal F _ 
and therefore ſixteen times more centrijetal, 
than the Moon at four times the Diſtance. 
And from this I now ſee that the Proportion 
between the Squares of the Times and Cubes 
of their Diſtances is indeed a fundamental 
Ariicle in order to underſtand the Law of 
the N Motions. 75 
P. It is as you ſay; from chat onge dif 
covered the reſt becomes eaſy. 
M. I am likewiſe Gatizfed from: this Ar. 
| zument, vig. Since the Squares of the peri : 
cdical Times of Satellites revolving-abaut the 
lane Primary, are as the Cubes of their 
Diſtances from it; that they cannot be more, 
wor ſo much attracted to any other Center, 
a "A * of the Planet about which they 


For 1 


— 
EET 
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| cats, trated to another Point, their AttraQim 
Ad that Center would be nothing at all 
inſtead of being inverſely as the Squares of 
their Diſtances :. Whence. hay Fropertin 

muſt be ſpoiled. 

P. Youare right : s no o Attraftim at 
all could have given Foondation to no Pri- 
fu at al.. 

M. But you ſaid that aha Laws of At 
action might have been Wr by the 

Creator, had he fo pleaſed. 

P. Surely; for os Attraction might have 
been directly as the Diſtances, or inverſely 
the Diſtances; ' or directly as the Square- 

| Roots of the Diſtances, or inverſely as the 
Square-Roots'of the Diſtances; with an end- 
leſs Number. of other Suppoſitions, which 
were all equally poſſible to the Deity, though 
not equally convenient for the Nature of his 
Work. | 

AM. Pray give n me an b of a that BW P! 
| Lina fo the Difference between derer theſe, th 
| and our preſent Conſtitution > - F. 
Pe. Vou need only to be put in the Way or 
| to purſue. any of theſe Cakes by your {elf 

Tell ä — — had been I ha 
directly as the Diſtances, and one Planet had in 


been removed to twice the — 
y 


Oifnatheria Pusu. 
ther from the Sun, in what 


| Conference. - 
would their centripetal Forces hav been? 1 


M. That at twice the Diſtance muſt have 
been twice as ſtrongly attraCted ; AS to 
its double Diſtance, to wit. | 

P. And their centrifugal Fuse 2 


M. Theſe muſt have been in the 5 ä 


Proportion, to balance their contrary centri- 


petal Forces; if they were both to move in 


circular Orbits. 
P. By what Means could the Planet at 


double the Diſtance have had double the cen- 
trifugal Force, to balance its double den- 
tripetal Force? 


M. If it had performed a Revolution i in 


the ſame Time, its double Celerity muſt 
have given it a double centrifugal Force. For 
on this Suppoſition the centrifugal, as well 


3 centripetal Forces muſt have been as the 


Diſtances: And — at this Rate — all the 


Planets muſt have revolved about the Sun in 


the ſame Time: For then their centrifugal 
Forces muſt all have been as their Celerities, 
or Diſtances from the Sun. 

P. It is ſo; the outermoſt Saturn amt 
have performed. a ——————— as ſoon as — 
innermoſt nn. 


222 


| £m 
a 2 n 4 2 * «: ? — 
- 


au fk, 3 os 


ver have changed their relative Situation with 

& td each other; Saturn or Fupity 
— half, or any Part of a Revoluti 
on; as ſoon as Venn or Mercury. And if x 
the Beginning of their Motions; ſome Bode 
had been placed on the oppoſite Side of the 
Sun; with Reſpect to others; they could ne- 
ver have had Sight of each other, but alway 
temaĩned in that Oppoſition, obſcured by th 
Sun's Rays: Or had an interior Planet been 
placed directly between another and the Sun 
it muſt ſtill have appeared as a Spot upon hi 
Diſk. In ſhort; our preſent Conſtitatio 
ſeems every Way Nerf ms to this; 

P. It & likewiſe more natural; Math, 
that the Attraction ſhould go on decreaſing 
from the Sun; as well as the Heat and Light 
and decreaſing in the ſame Proportion; n. 
ther than increaſing. — Again, If the 
Gravitation to the Sun had been inverſely #8 
the Diſtances, what muſt have been th 
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Force of 
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olutions in the ſame Time? 
M. The innermoſt could have had but 


ne fourth of what it ſhould have had. 

P. How could it have got four times as 
uch centrifugal F. orce? | 

M. If it had performed two Revolutions 
for one. And from this I ſee the reſt : For 
face the interior Orbit was half the exterior, 


Time the exterior revolved once, their Ce- 
ritles muſt have been equal, and therefore 
ieir Times — as their Di- 
ſtances from the Sun, 

P. You are perfectly right. 1 this bad 
been the Law of Gravitation in our Syſtem, 


their Diſtances. Fupiter muſt have perform=- 
ed a Revolution in ſome more than five 
Years, and Saturn in ſomething leſs than 
4A | TM 
M. I am delighted with ths ſort of Rea- 
foing, and fancy, without giving you 
more Trouble, I ſhall be able on any other 
duppoſition to draw the Conſequences for 
y ſelf, and find out on what Terms the 
| I Centripetal 


L. Andif they had performed their Re- . 


and the interior Planet revolved twice in the 
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f the centrifugal Force of the other; or 


the Celerities of all the Planets muſt have 
been equal, and their periodical Times as 


— i and centrifugal Forces are to 00 
— brought to an Equilibrium, ſo that the Body 
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ſhould deſeribe a circular Orbit. 
P. It will not be difficult. : 


CXVI. M. I now begin to underſtand 
what I defired to be informed of in the be- 
ginning of our Diſcourſe ; namely, That al 
theſe ſixteen Bodies could not have revolyed 
about the Sun immediately, as the Center of 
their Motion, without great Incopveniahat. 

P. In what Reſpet?  _ 

M. The more remote Planets "I thin 
bay been deprived of their Moons, which, 
by reverberating the Sun's Rays upon them, 
diverſify and chear their Nights. 

P. They would likewiſe have ſuffered 
another Loſs, Matho, not inferior to "this, 
in that the exterior Planets muſt have been 
removed to a much pales Diſtance from 
the Sun. 

M. I have a Notion why this muſt hae 
been; but pray aſſiſt me. 

P. Our Moon, for Inſtance, by rode 
ing about the Earth, as a Center, muſt ne- 
ceflarily be brought near it, that the may be 
within the Bounds of its ſtronger Attraction: 


2 Bus 3 ſhe revolyed directly about the has” tha 


fat the = hep * on the — ide 
F that Limit; leſt the prevalent Attraction 
f the Earth ſhould have diſturbed her Mo- 
on, or drawn her the contrary Way. 

M. This is indeed very obvious from what 
has been ſaid before: She muſt have then 
wlled a conſiderable Way without that 
Limit, as now ſhe moves within it. t 

P. If then we conſider Jupiter and Sa- 
tun, thoſe larger Planets, attended each 
with a Syſtem of Satellites ; their Moons, 
n this Caſe revolving ſeparately about the 
dun, muſt have been removed to a vaſt Di- 
ance from them. 12 
NM. To a vaſt Diſtance HEAL if 

(which ſeems reaſonable) they ought to have 

been placed as far without the ſtrong Force 
of theſe huge Bodies, as now they are with- 
nit, For in thoſe remote Regions, where 
the Sun's attractive Power becomes compa- 

tively weak, the Force of Jupiter and 28 

turn reigns far and wide. 

P. We may in ſome, meaſure gueſs to 
what a Diſtance their Satellites ought to have 
been removed from ſuch huge Bodies, in 
that Caſe; when we conſider that they 

Vox. II. K diſturb 
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= Interval in the preſent Diſpoſition. | 


pleted his Revolution 1 in leſs than eighty- tuo 
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cb, diſturb each other's Satellites at an immenk 


M. That I did not think of: I find noy 
you had good Reaſon to ſay, That the large 
Interval, 0 ch e may think laid out to li 
Purpoſe, is notwithflanding, when mature 
confidered, the greateſt Frugality of Space, 
Any of the Satellites of theſe great Bodies muſ 
then have been as far removed from either 


of them, -as now the Bodies theunfelve ar 0 

diſtant Rom each other.. * 
P. If therefore all the Planets, as wel . 

Secondary as Primary, had revolyed about 

the Sun ſeparately, as the immediate Center 

of their Motion, Saturn, you ſee, + muſt 9 


have been removed much farther from the 
Center than at preſent, and the Bounds of 
the whole Syſtem greatly enlarged. 

M. To near double, I preſume; and the 
periodical Times of the Planets muſt in Con- 
ſequence have alſo been lengthened, ac- 
_ to the Proportion we ye ſpout 
of. 

P. Without doubt: Had Saturn been it 
double the Diſtance, he could not have com- 


Years. 


M. Hence 


1 PROM 292 
M. Hence I ſee then, if all thefe * ot 


Bodies had revolved: ſeparately. about the: 


ame common Center, as no the Primary 
Panets do, they muſt 8 ſuffered two 
Loſſes equally great; having the Heat and 
Light of the Sun more faint and languid by 
Day, and no vicariqus Luminary * pp 
lis Place by Night. dert d tier 

P. All that Variety of Light, Maths, we 
ſo much admired before, all thoſe Viciſſi- 
tudes, and glorious Phænomena in the Heg, 
. are dite extingunſbed on. this Supper 
tion. is 45. ? 


M. In Truth Lahn it is hardly poſlible 
to conſider | the preſent Diſpoſition of the 
yltem, and how * uſcfal the ſeveral Bodies 
nit are to each other, without being full of 
a Senſe of Love and Gratitude to the Crea- 
tor, for his indulgent Care and Proviſion, 
Were we depriyed but of our Moon, it 
would not be eaſy; I believe, to find out all 
t once the ſeveral Loſſes we ſhould ſuffer. 
P. It is reaſonable to think, we could ; 
ly diſcover ſome of d by feeling them. 


cxvn. M. What we — aid juſt 
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MA TH 0 or, The 
uttermoſt Plahets ought to have 855 large 


HI thn thoſe nearer the Sun. 


P. For what Reaſon then doth ! it apper 


to you that this was. ſo'ordered? 


M. By how much the natur e 
were to be more diſtant from the Sun, 6 


much the more were they to ftandin nee 


of the Relief and Comfort of thoſe Satellite, 
or vicarious Luminaries: And had they no 


been prodigiouſly large Bodies, in reſpect d 
the interior Planets, their attractive Force 


could not have been ſtrong enough to ker 
each of them a Syſtem > Moons rolling 
about 1 2 INES { 1 
, Ian entirely of your Opinion. 8 
turn we ſee, in the utmoſt Regions of the 
Syſtem, is able to retain five or ſix ſecondary 


Lights rolling round him; and "Jupiter 


though near about the middle of it, keeps 
four: Whereas had any of the four lower 
Planets been ſet off to the utmoſt Parts d 
the Syſtem, chey could hardly have _ 
one Satellite, againſt the Attraction of al 
the great Bodies lying near the Center. We 
may imagine that great Bodies placed ne 


the Center might have been more proper and 


uſeful; but we do not confider the Incon- 


venience'of ſuch a Diſpoſition, The Syſten 
in 
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— conſiſted of near rs, "RH i 
ſo many Belzer nor thoſe DEAF 9 Tn hs WY | 
one another,. ey th | 

M. Beſides hs r — we 9 
It would have had the Appearance, in fins | 
ſort, of N egle& and Careleſſneſs, had the { 
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0 
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lefſer Planets been thrown to the out- ſide: 
But theſe. larger Bodies incloſing the Seen 
book ſtately and magnificent. 


. Add to this likewiſe, Mathe, (fines 


the Celerities of the Plancts are reciprocally 
in the ſub-duplicate Ratio of their Diſtances 
from the Sun; ) that it muſt have appeared 
againſt the Order of Nature for ſuch a 
mighty Body as Jupiter to have been car- 


red round with the rapid Motion of Mer- 


cury; or that Mercury, Venus, or our Earth, 


ſhould have moved at the ſlow Es of Sa- 


turn or Jupiter. 

M. It does not indeed em a for a 
Body to move the faſter, the larger it is: But 
explain a little, if you pleaſe, this Pr r 
on 2 the Celerities of the Planets. 5 

P. I dare ſay, if you conſider it hon will 
ke able to . "yi out by avs > 


EA whit you mean; by being ree#prieally 5 


ther: Of their Celerities were as 2 änd' f 
But 2, che Velocity of the nearer (is 


5, their Celerities would be  contrarily a 


. A f 0 * ky * 
$7 
GE 


* \ 


MATH 0+ The 
. The Truth is, 1 d6/viot'wntleiian 


oc Lab. Aupli, cate Ratio of the Diſtancki. 
P. That is only, that che Celerities of 
ere hd are inverſely as the gn: 
of their Diſtances from the Sun. 
M. This is more intelligible, and now 
fancy Jean deal with it, by the Help of ou 
former Example of the two Moons. 
The interior had her Orbit but a four 
Part of that of the exterior, and the pes 
formed 8 Revolutions for the other's one; f 
that her Celerity was double that of the 6 


Square-Rogt of 4. the Diſtance öf th 
more rentove,” that is; their Velocities wet 
inverſely as the Scart Row" 1 bo gr — 
ſtances. 1 * t biet 
P. I find I was in the eg Meth; ® 
affect ſuch a learned way of Speaking; 
Good Senſe has not fair Play, when it! 
opprefied with hard Words: But 1 ſhall i 
on my Guard for the future. 
M. If then the Diſtances of the Fun 
and Jupiter from the San were as 1 afl 


the Square-Roots of 4 and 1, 
1 P. You 


— 
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| P. Youre perfeaty right; andit sin 1 
| 

| 


all other Caſes, — CF. 

M. Leaving this, pray | let me thirds: to 
you, leſt I forget it, one ſingular Advan- 
tage with reſpect tothe ſhortening the Dark- 
neſs of our Nights here on this Planet, NO 
have often * of W a 

P. What is it? 

M. I underſtand from whige we ſaid b 
merly, concerning the annual and diurnal 
Motions of the Earth, that we are exactly 
half the Time in the Rays of the Sun, and 
the other half in the Shade of the Earth: 
And yet a great deal more than the half of 
our Time is Day-Light, if I may ſo expreſs 
it; for if we take in our Morn;mng-Dawn, 
end Evening-Twilight, they ſhorten the dark 
Half of our Time, by at leaſt three Hours 
my Night. | 

P. This, among SUTIN) Ha 44. 
vantage we reap, Matho, from the Conſti- 
tuton of our Atmoſphere, which ſpread round 
the whole Earth, - does the Office of a Moon 
for ſome Hours every Night, by reflecting 
the Light of the Sun in upon the Globe it 
lurrounds, Were it not for this Contrivance, 
ntenſe Darkneſs would ſucceed to the Sun- 
Light, not gradually as now, but in an In- 
K 4 ſtant 
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, ſtant: And contrarily, the Light of the Sun 
= to intenſe Darkneſs. The Traveller wouli 
be benighted i in a Moment after loſing Sight 
of the Sun: Nor in the Morning ſhould: we 
be able to bear the ſudden Change from thick 
Shades to bright Sun-ſhine. - It would be 
like bringing a Man from Confinement in | 
dark Dungeon, all 0 a ſudden into ha 
Day. " 
...» Af, Q the . os * Fo chat ſy 
Light is a precious Thing, how many wor 
derfal Ways has he taken to ſupply it to hs 
Creatures! Who of a thouſand; thinks noy 
on this Advantage? It ſeems to be one d 
thoſe Caſes, where we. could en diſcover 
our Loſs by feeling it. 2 
P. We are graciou fl y i” with ts 
Comforts of Life; and therefore, as you ob 
ſerved a little before, we imagine Thing 
could not have been a than they are, 
M. I remember you told me before thi 
our Atmoſphere is 4 Scene of Wonders; and 
I think this is one; That the Air ſhould be þ 
iran parent and pure, as tq tranſmit ta us th 
Light of the fixt Stars; and yet ſo groſs (i 
JI may uſe that Word) as to reflect on us the 
Laght of the Sun when abſent, 


P. Tix 
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p. The Air that ſurrounds our Globe, , * 
Matho, is as neceflary to our Support, — 


Globe itſelf. This elaſtick Fluid is to us the 
Breath of Life: It is in all the Parts of our 
Bodies, and by a Counter-Preſſure which we 
{cel not, preſerves them conſtantly from be- 
ing cruſh'd: It is many Ways abſolutely 
necefary to Vegetation; the Vehicle by 


which Dews and refreſhing Showers are con- 


veyed to the otherwiſe barren and thirſty 


Mold; and with all this it is the very Spi- 


tit of Fire and Flame, without the Uſe of 
which Life would be miſerable. 
M. I ſee on every Hand by what "ul 
ſtances of Power and Kindneſs the Creator 
bath guarded his Works againſt the Excep- 
tions of ignorant Mortals : All this is per- 


formed by Means of an Element, which we 


think ſcarce deſerves our Attention. 


P. It is true; but in, rhe" Neu f 
Things there is no guarding the Works of 


Knowledge againſt the Calumnies of Igno- 
rance, ſince the more artful the Performance 


is, the more ſuch People carp at what they 


do not underſtand. Let us leave them then 


| to the Reproaches of their own Mind, to 
which a ſmall Acquaintance with the Works | 


of Nature will expoſe them, — 
| M, I was 
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ene, Df. I was going to aſk you about th 
Www Elaſticity of the Air, and why you think i 
is in every Part of our Bodies; but I am afrai 
of troubling you. | 
P. A few plain Experiments will make 
you know more of the Elaſticity of the Air 
than I can tell you. The Weight of the 
Atmoſphere is balanced by this Repellency 
between its leaſt Parts. The Preſſure of i 
therefore upon all the Parts of our Bodies, 
4s counter-poiſed | by this Repellency of the 
Particles in all Parts of the Body; and no 
at all by our bn Fleſh, and leſs N the Re- 


another; beceuls the Surfades or Figures of 
our Bodies are not fitted to that Purpoſe 
When the Preſſure is taken off one Part of 
the Hand, by laying it on the Mouth of i 
Glaſs out of which -the Air is drawn, we 
feel a great Force and Pain. This is be- 
cauſe the internal Particles have nothing to 
act againſt, We ſhould feel an equal Paik 
at all Times; and in all Parts of our Bodies, 
were it not for 'theſe : The Repelleney of 
the external Air has no Share in this. When 
the Glaſs from which the Air is drawn out, 


— 
Piece 
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pieces in an Inſtant . When Men dive bes, 
to ſuch Depths in the Sea, that the intern 


nal Particles of Air are crowded into half 
the Room, they feel great Pain. This is 
confirmed likewiſe from what happens in 


the Diving-Bell : But thefe Things would 


require more Time and Words. 


M. Nay, Philon, I am now more than 
content to leave you: You talk — ſo * 


that "oy are "” out of wy Syſt.” 


* When the Alt is Ane bay of the Glaſs Ze 
uber, there is a ious Preſſure on all the Parts of 
it quite round. e mutual Repulſe between the Par- 
ticles of the external Air does not keep off this Preflure, 
or form an artificial Vault to preſerve the —— - 
bears this Preſſure by Rong of its Fi 2 
an Egg, p at rs a grea rce. 

Our Bod fd equally ſuffer a Preſſure at all times equal 
to 7 — exhauſted Receiver does. And neither the 
Figure of our Bodies, which is conſtantly changing 
while we move, or breathe, nor the firm Texture of our 
Fleſh, is fitted to bear this conſtant and vaſt Weight. 
And though either of theſe were the Cauſe, we ſhould 
nevertheleſs fee] always an exceſſive Pain. It muſt be 
a opring therefore, both more powerful and artful, which 
counter-acts this Preſſure, and prevents the fatal Effects 
it would otherwiſe have. And this Spring can be no- 
ting but the Particles of the Air it ſalf in all Parts of our 
Bodies, as was faid. It is Rn 
mint Amazement ! 
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Ninth CONFERENCE 


What muſt have been the Conſequences if tk 
Moon had moved in a Plane croſſing. th 
Ecliptick, or Plane of the Earth's Or. 
bit, at right Angles. That our Earth 
is a Moon to its own Satellite, appearin 
to her near 16 Times larger than th 
Sun himſelf, and thereby — on ler 
a vaſt Gleam , Light. Jupiter appear; 
to the innermoſt of his Satellites 1000 
Times larger than the Sun does to 1 
and Saturn more  than..a., 1000+ Tims 
larger to bis neareſt Satellites: Tbey mul 

| therefore throw a prodigious Splendor u 
their own Moons. That the Planets dul 
Primary and Secondary are thus "careful 

p illuminated, - ſhews they are not enph 
Seats ; but defigned for Habitatiqn N 
Light, in the Nature of Things, anfum 

10 Eyes. A feilful Artiſt could nt . 

2 that which is more noble for the 4 
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of what is of an inferior Nature. The 
whole material Uni verſe was therefore 
made for the Sake of Rational Beings. 
That our Sun at tbe Diſtance of Sirius or 
Arcturus would appear but like one of the 
fixed Stars, and the ſolar Planets be quite 
abſorbed by the immenſe intervening Space. 
The great centrifugal Force on the larger 
Planets a Rehef to their Inhabitants, as 
ſuſpending a confiderable Part of their 
Weight on theſe vaſt Bodies. The Denſity 
of thoſe great Bodies wiſely contrived in 
being leſs than in ſmaller Bodies, upon this 
Account, An eaſy Way to calculate their 
Vantities of Matter an Tſe es, 


— 


CXVIII. P. "OU ry ha grown Nath 
familiar with the Pla- 
nets and their Satellites, Matho, if you have 
paſt all your Time, fince I ſaw you laft, in 
the Regions above. 
M. Sometimes — ad. ſometimes 
telow ; but Familiarity, you know, is not 
lo ſoon contracted. in a ſtrange Country: 
Beſides, you may eaſily gueſs from the 
Heads of our laſt Conference, that my Bu- 
lines in thoſe TR was n various and 
e aicult. 
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A M. All is ſo far well, that 1 been t 


But other Things ſtill occur which Pure 


and Planets ſeemed by all Means poſlibl 


Manner of Ways. This, as 1 thought, 
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. All is well now, I hope? "3 "i 


lerable Notion of what we were then upon: 


me. 

P. It muſt be n with W fl 

ove have gone through the whole Scheme, 
and ſee the Conſiſtency of one Part wit 
another, But what are thoſe Particular 
that puzzled you moſt Þ _ 
M. Before we ſpeak of any Thiel: 
I muſt acquaint you, that an Expreſſion you 
dropt at our laſt Meeting has exerciſed my 
Thoughts ever ſince, | 

P. What was it? 

M. When we had obſerved, that the 

the Diſtance between the Sun 
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to have been ſtudied by the great Architei 
of Nature, and had talk'd of the Number 
of Bodies that compoſe .the Solar Syſtem, 
you added, that all the Planets revolved a- 
bout the Sun nearly in the ſame Plane; 
but that there were other Bodies, more in of 
Number, which traverſed the Syſtem al 


you ſeemed to ſay, with a View to prevent 


an Ob ection, namely, Why the Sun _ 
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ot have been beneficial to more Bodies, w. 
hh might have revolved about him calls — 
iſe, or in a Plane croſſing the other at 
ght Angles? This brought to my Re- 
nembrance a Particular you hinted at long 
ge, when you ſeemed to conclude (from 
the Motion, I ſuppoſe, of ſome particular 
Bodies,) that the Attraction of the Sun 
reached a great Way into the Regions above 
Saturn, or between his Orbit and the fixed 
Stars. You awakened my Curioſity then, 
nd have never ſatisfied me ſince; where- 
fore I beg you would inform me, what 
les concealed under thoſe diſtant Hints. 

P, When I have told you all I know 
concerning theſe Things, you will hardly 
think it worth your While, 

M. But pray acquaint me with it, what- | 
ever it be, 

P. If there be any Thing elſe you would 
diſcourſe of, let us ſpeak of that; and 
[ſhall readily inform of what I know about 
ole Matters, if an — ſhould 
offer naturally. 

M. Next then, with Reſpect t to the 
Planets lying all in the ſame Plane nearly, 
(namely, that of our Ecliptick) I was try- 
aß to find what would have been the Con- 

ſequences, 
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144. 
Sen, ſequences, if the Orbit of our Moon, fi 
ww Inſtance, had lain in a Plane crofling the 


\ 
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Plane of the Earth's Orbit at right Angles 
But I could neither imagine the Caſe exact. 
ly, nor find out a Reaſon why it might Not 
rave been ſo in Fact. 

-P. It is enough in ſuch Gaſes, Math, 
that we ſee the preſent Diſpoſition wiſe and 
regular; nor are we to imagine that we cu 
come at the Knowledge of, or diſcover all the 
Reaſons why Things were ordered ſo. That 
as we have obſerved, may lead us into fi- 
tal Miſtakes. 

M. I remember well enough the im: 
pious Notion, That one might have taught 
the Deity how to mend his Work, 

P. We plainly ſee great Inconveniencis 
from ſome Diſpoſitions, differing from the 
preſent, that were equally poſſible : Thi 
ſhews us the Kindneſs and Wiſdom of the 
Creator, in the preſent Order and Motion 
of the heavenly Bodies. But ſuppoſing o- 
ther Diſpoſitions might, in ſome Reſpect 
have been equally advantageous for us; 
What then? We have nothing either t 
complain of, or carp at, becauſe the Delt 
hath choſen 'one of two Ways which were 
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Caſe, it is certainly more orderly and beau- Gg 
tiful, that all the nnen 
ſhould lie in the ſame Plane, and move the 
fame Way (according to the Order of the 
Signs) as it were in concentrical Circles; 
than that their Orbits ſhould have lain a- 
croſs each other, and taken up the whole 
Space; though we ſhould not know for 
what other Purpoſe the Creator may have 
reſerved it free, 
M. All this I agree to: Yet there i is no 
Harm in endeavouring to conceive what Ap- 
pearances would have been, had the Planes 
of the Moon and Earth's Orbits been at 
nght Angles to each other. 


CXIX. P. That might have been ma- 
ny different Ways. Had the common 
Section of the two Planes always paſſed 
through the Center of the Sun, the Moon 
would then indeed in every Revolution have 
been in Conjunction with, and Oppoſition 
to the Sun, as now: As alſo this Plane ly- 
ng through the Sun and Earth, ſhe could 
Never have been before, or behind the Earth 
n its annual Courſe, but ſtill equally ad- 
ranced with it. Thus far you conceive? 


Vo, I. L N. Faſuy; 
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Nb N. Eaſily; for this Plane ſtanding 4. 
wa re&t above the other, like the Leaf of 1 

Book, muſt have moved: round as the 
Earth moved, ſo as to paſs always through 
the Centers of the Sun and Earth: But 
ſtill we ſhould have had our full and ney 
Moon regularly as at preſent. | 

P. Hold a little. Then you wil 
allow, ſince this Plane ſtood ere& abort 
the other, - like the Leaf of a Book, that 
the Way of the Sun and Moon muſt hay 
lain . ee to, or acroſs, each 0 
ther ? | 

M. Right; for then the Moon mull: 
e come over our Heads from North Wh 
South, or from South to North at leaſt, ti 

P. She muſt certainly have paſſed tho 
the Poles of the Ecliptick ; and conſe- 
quently, through or near the Poles of i 
World. ab 
MM. Let me conſider this Circumſtane m 
I ſee the Plane of her Orbit mul di 
always have paſſed through the Poles of T 
Ecliptick ; And —— our elevated Per 
always points to the North, her Plane muſſi ul 
have paſſed through the Poles of the Equi to 
tor too, when the Earth was in the & 
ſtices ; for paſſing ſtill through the Cen 
E& 35 * 
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cheche Sun, it muſt then have lain ley n . i 
South and North. And at all other Times 
it muſt have paſſed a little beſides the Poles 
of the World. 
P. Then the diurnal Rotation of the | 
Earth could not haye cauſed the Moon tg 
riſe and ſet to us every Day, as ſhe does 
now; for when ſhe was about the South 
Pole, we could not have ſeen her for many 
Days, more than now. we ſee the Southern 
Conſtellations, which never appear above 
cur Horizon. And beſides, ſhe muſt have 
ingred long about the gloomy Horizon, 
ether in coming in, or going out of Sight, 
having but twelve Degrees of meridian Al- 
tude the firſt Day of returning from the 
Huth, and twenty-four the next. 
M. 1 was not aware of this. It is tha | 
enough, All the Time likewiſe ſhe ſhould be 
about the northern Parts of the Globe, ſhe 
muſt be hid to thoſe lying on the other 
ade the Equator ; and the moſt conſtant 
Fart of her Light muſt have been ſhed o- 
rer the frozen Regions of the Earth, 
Where there are few Creatures, at leaſt ras 
tional Inhabitants, to perceive the Benefit 
od it, This muſt have been a palpable 
Miſcalculation , to make the Light of the 
L 2 | Moon 


. Won take à different Cburſe Mert 
Light of the Sun, and fo leave the popy- 
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Tous and habitable Parts of the Globe work 
provided for. | | "OM 
P. There is ſtill another Inconvenience 
not leſs than this: For fince the Moon 
muſt always have moved upon (or near) 
vertical Circle, paſſing through the Center of 
the Sun, ſhe muſt for half of her men- 
ſtrual Courſe have come to our Meridian 
almoſt at the fame Time with the Sun, o 
about twelve o'Clock of the Day: That 
is, our Moon-Light muſt have happened, 
for the half of her Revolution, by Day; 
when it could not have been perceived, nor 
done us any Service. l 

M. It muſt indeed have been fo, fince 
the Half of that Circle muſt have come 
above, or fallen below our Horizon, neat- 
ly with the Sun; which would have ben 
a diſadvantageous Change to us in Point af 
Light and Variety. 

P. Things would have been different 


from what they are in moſt other Reſpeds: 
Our periodical and ſynodical Months woull 
have been the ſame; and the Tides mul 
have ſwelled for ſome Days together about 


either Pole, once a Month, without a Tide 
| oll 


4. 
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on the oppoſite Part of the Globe, as now; 1 

and there muſt have been an Eclipſe of vo 
the Sun every Conjunction, and of the | 
| Moon every Oppoſition, 

M. I underſtand; it muſt have been fo, 
becauſe the Plane of the Moon's Orbit paſſed 
throug h the Centers of the Sun and Earth. 
„ theſe ſeveral Circumſtances may, 
think, ſuggeſt to us the Inconveniencies we 
ſhould have ſuffered; if not the Moon, 
but the Earth itſelf, had thus moyed from 
North to South, e of moving from 
Weſt to Eaſt, which certainly was not im- 
poſlible. - | 
P. That the Equators of 110 diurnal 
—4. of all the Planets were nearly ob- 
yerted to the 8un, was Matter of Choice, 
and not of Neceſlity. Had the Way of 
the Sun lain through the Poles of the 
Earth, as you ſuppoſe , the Conſequences 
muſt ſtill have been more inconvenient. 
M. We never conſider theſe Caſes as 
poſſible; and hence it is that we never 
contemplate the Wiſdom. and Kindneſs of 
the Deity in the preſent Conſtitution. — 
P. I am perfectly charmed, Matho, with 
your pertinent and rational Reflections: The 
Wy greateſt Philoſophers loſe the beſt Part of 
L. 3 8 their 
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ne, their Pleaſure ariſing from the Study of Ny 
V ture, for Want of ſuch Obſervations. 

M. The Conſequences of this Suppe 
tion I ſhall endeavour to find out by my. 
felf, ſince you have put me in the Way: 
But you ſaid the Plane of the Moon's Ot. 

bit might have lain acroſs the Plane of th 
Earth's Orbit many different Ways. 

P. It might not have lain through thi 
Sun, but parallel to his Diſk, or at right 

Angles to itſelf in the former Poſition: 
And then it muſt alſo have gone through 
the Poles of the Ecliptick, and i thoſ of the 
Equator likewiſe in the Equinoxes. 

NM. It muſt, as lying then directly North 
and South; or being every where at rigit 
Angles to itſelf, as in the former Supfal 
W 

P. In this Caſe the Moon would ſome- 
times have been before the Earth in its a- 
nual Courſe, and ſometimes behind it, # 
at preſent ; but could never have come in- 

to Conjunction with, or Oppoſition to the 
Sun, but have always kept at an equal Dif: 

tance from him, 
MM. This Suppoſition is, I think, - fil 
worſe than the laſt, ſince the Moon then muſt 
not ny have fpent a good Part of hes 
men- 
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menſtrual Revolution about the Poles of the e 
Globe, but could never have ſhone upon 
us with her full Luſtre, as never coming to 
an Oppoſition with the Luminary ous 
which ſhe borrows her ſplendor. * 

P. And worſe likewiſe, in that being 
now attracted by the Sun and Earth in two 
different Planes, her Motion muſt have be- 
come quite perplexed and irregular. _ 

M. Pray help me to underſtand this? 

P. You know the Plane in which ſhe is 
now ſuppoſed to move, ſtanding erect, like 
the leaf of a Book, to the Plane of the 
Earth's Orbit, and not paſſing through the 
Sun; his whole Force muſt then. have been 
exerciſed to bring down that Plane nearer 
to the Earth's; and that on whatever Side 
of the common Section of the two . 
(he was. | 

M. I conceive it; in the laſt ars 
tion, where the Plane of her Orbit paſſed 
through the Sun, he muſt have accelerated 
ter in her Courſe, but could not have drawn 
her out of the Plane in which ſhe moved ; 
whereas here the Lines by which ſhe is at- 
tracted to the Sun and Earth, could never 
be in the ſame Plane, except when ſhe was 
n the Interſection of both Planes: Which 

———— muſt 
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ink” muſt make her dip, or move in no certan 
plane. And as ſhe would be drawn for. 


ward or nearer the Sun, the | farther he 
moved from the common Section on either 
Side, we ſhould ſtill loſe more of ber 
Lig ht. 2 

| ®. You hit the Caſe erte She 


could never be attracted by Lines in the 


ſame Plane, except when in her Nodes (u 
they are called ;) and a ſmall Digreſſion of 
this Sort at preſent cauſes, a conſiderable 
Irregularity in the Moon's Motion. 
And, as I ſaid, there are innumerable o- 
ther Poſitions between theſe tawo, in any of 
which the Plane of the Moon's Orbit would 
have been erect to that of the Ecliptick: 
But as they had been near the one or the 
other of the two Poſitions we have ſpoke 
of, ſo they muſt have participated. of the 
Diſadvantages proper to either the firſt or 
_ laſt. 


CxxXx. M. You tins now, Pb 
been better than your Word. I not only 
myſelf underſtand the Beauty and Uſeful- 
neſs of the preſent Diſpoſition, but could 
even ſhew to another the Inconvenienc 


oa Loſs we ſhould have ſuſtained, hal 


the 


the Plane of the Moon's Orbit croſſed that Na 

of the Ecliptick. And the fame Reaſon- 9 
ing ſeems to be applicable to the Moons 

of other Planets, which muſt have been 

le carefully provided for, had. the Planes 

of their Satellites n acroſs the common 
Hane. 

P. There is all the ray os Reaſon be- 

tween their Caſe and ours, that can be be- 

tween two Things of the ſame Kind. 

M. From this notable Contrivance then, 
25 well as from all the ſolicitous Proviſion 
we obſerved to be made before, it ſeems to 
follow, that the Uſe of the ſecondary Pla- 
nets is only to reflect the borrowed Light of 
the Sun upon their Primaries. 

P. That would be too raſh a Suppok- 
tion, 

M. Pray wherein does the Raſhneſs of 
it conſiſt ? 

P. Our Earth performs the fans Seryien 
to the Moon as the Moon does to it ; or 
rather a great Deal more, ſince it reflects 
upon her about fifteen Times a greater Light 
than it receives from her: Yet no Body 
would fay, that it was the only, or the 
principal Uſe of the Earth to reverberate 

the 
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ob the Sun's Light, in aum 
5 Cs Moon. | 
M. That Aſſertion would be both fall 
in Fact, and abſurd in Reaſon. The Earth 
being a habitable Globe is certainly. the 
principal Deſign of it: And if it illumi- 
nates the Moon, it does that only as an ac- 
ceſſory End, without Prejudice to the prin- 
cipal Uſe. But r a Mon 
to its own Moon ? 

P. Not to ſtand on the Novelty of the 
Expreſſibn, it is in Effect a Moon to itz 
own Satellite: For ſince both Bodies are 
dark, or untranſparent, there is the ſame 
Neceſſity for their reflecting the Light of 
the Sun on each other mutually ; but the 
Earth reflects it much more copiouſly on 
the Moon, as being by far the greater Bo- 
dy. Which is manifeſt from bare Inſpec- 
tion; for a little after the Conjunction, the 
Part of the Moon, not yet enlightned by 
the Sun's Rays, becomes conſpicuous to us 
by the Light reflected on her from the 
Earth. \ 
M. I have in Truth obſerved it very 
diſtinctly; and from her Appearance at Bil { 


that Time there ſeems to be a good ue P 
i 0 
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of Light reflected on her: For I have per- A 
ceived it even before our rms. and was _ 
quite gone. 

P. You may- eonfider- what Effect the 

WW Moon-Light would have, if it became 1 
-er 16 Times brighter; for ſach is the 
Moon-Light ef the Moon, if I may fo ex- 
preſs it: And if you can read a ſmall Print 
by our Moon-Light, what might vou do 
there? 

M. Fifteen Times our Moon-Light wool 
make a Kind of Day-Light, I fancy; and 
we might travel, and do all Manner of Bu- 
neſs by it, as conveniently at leaſt as how 
n gloomy Weather. | 

P. The Earth, Maths, _ Uppens 
bh by Night a Globe near ſixteen Times 
krger than the Body of the Sun himſelf; 
and therefore muſt liebe a vaſt Gleam up- 
on a Spectator in thoſe Parts. 

M. You mean, by Night at the Moon, 
and not by Night With us. 

P. Vour 3 that is my 
Meaning. 

M. This muſt de u fits Sight ſurely, to 
ke a Moon fo large! But pray, as we 
perceive their Moon-Light, or the Light 
elected from our Globe on them; could 

they 


. e ee or the Ligh | 
A reflected by the Moon on our Earth? # 


of what it is, we could hardly perceive it 


Moon appears in ſuch various Forms: But 


is more or leis turned to us. Therefore in 


EE 
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P. I do not think they could; for if 
their Moon-Light were but a. fifteenth Part 


at this Diſtance. . 

1 eb 
every Time I came here, after our firk 
Meeting, how it comes to paſs that the 


from what has been ſaid juſt now, and at 
different Times before, I think I almoſt 
underſtand the whole Affair, without gi 
ing you farther. Trouble. 

P. It ſometimes ſo happens chat, bon 
flecting on a Subject we come to have right 
Notions of it, without a formal Enquiry: 
But pray, what are your Thoughts of thc 
various Appearances of the Moon? 

M. Being an opaque Body, and there- 
fore neceſſarily reflecting the Sun's Ray, 
ſhe muſt appear of different Forms to w, 
as the Hemiſphere enlightened by the Sun, 


the Conjunction ſhe is quite inconſpicuous, 
except perhaps by appearing on the Face 4 
the Sun in an Eclipſe, as a dark Circle: I. 

the Oppoſition ſhe muſt appear full, 55 


Coſmitheoria ple. 
ght er Side, to which it is then Day, is ex- 


poſed to us; and between theſe to the SD 


1 W:nuſt put on all the intermediate Appear- 
art ances. I likewiſe eaſily conceive from this, 
ei my before and after the Change, her Horns 
ne turned contrary Ways, ſtill from the 
oft Sun, to wit; and her luminous Edge to- 
in wards him; for her enlightened Half is 
ihe wen going out of, or coming into our 
View. 

P. You are "parity right, 1 had ok 
pared for you this Figure of her different 
Phaſes, which can be of little other Uſe 
to you now, than to ſhew you that the 
Earth puts on all the ſame Variety of Ap- 
pearances to her, as ſhe does to it, bot! in a 
contrary Order. 

M. Pray let me conſidex it in that View, 
— I underſtand it eaſily: When we have 
the new Moon, the Earth muſt appear at 
the full to her ; for her dark Side being then 
towards us, it is Night there. As her Light 
| increaſes to us, ours muſt decreaſe to her, 
by. being carried more towards the dark 
vide of the Earth, and fo turning her own 
iluminated Half to us; till ſhe comes to 
the Oppoſition, and ſhines full on us, when 
the Earth muſt be quite darkened to her, 
unleſs 
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code... unleſs perhaps in the Conjunctian it cont: 
WY over the Sun, and wholly covers him, — 

O right! I ſee now that the Earth muſ 
appear a much larger Body at the Moy, 
than the Sun himſelf, when it not only c 
vers him wholly, but hides a great Space 
of the Heaven round about him, I &@ 
now more clearly what you ſhewed me be. 
fore, That ſhe takes a long Time to wade 
through the Shadow of the Earth, which 
is, even there, near four Times broader 

than herſelf, Well, I am delighted wit 
all this, it is ſo plain, and 9 ſame Tim 
ſo agreeable too, 


| Cxxl. P. A Spector at the Mon 
muſt alſo enjoy a pleafing Spectacle, M.. 
tho, in beholding the Converſion of our 
Earth on its Axis in four and twenty Hour, 
M. How would that a A e 
P. By Means of this Rotation, be 
would be furniſhed with a conſtant Variety 
of Objects on his Moon, offering theme 
ſelves to him ſucceſſively. Our Seas and 
Continents would there. be ſeen from a right 
Point of View, and be remarkably diſtin 
guiſhed by a different Brightneſs of Colour, 


The 3 you know, drinking 5 
: Ye, 
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covered with that Element, muſt appear 
darker : But the ſcorched Plains of Africa, 

and thoſe Countries that lie under the E- 
quator, muſt have a ſtrong Splendor. 


tining. Madagaſcar, ' Borneo, Sumatra, 
and the other Iſlands of that Tract, muſt 
make bright Spots amidſt the Ocean ; while 
the Mediterranean, the Euxine, and Caſpian 
Sas, by their Darkneſs, ſet off the Luſtre of 
the neighbouring Continents. I cannot help 
thinking that a View of our own. Globe 
from ſuch a Diſtance muſt be very agreea- 
ble. Twelve Hours muſt change the Scene 
to a Spectator at the Moon, from Tartary 
and Ala to the two Continents of America. 
He could not help being ſurprized, I fancy, 
with the narrow ſhining 1#hbmus that joins 


nn — —ſ— 


of our Globe which we never ſaw, nor 
perhaps ever ſhall ſee. For while the Earth, 


South 


Rays, reflects but few of them e 
tively ; the Parts of our Globe therefore We 


M. This muſt certainly be very enter- 


them together. He would likewiſe ſee, I 
5 WY ſuppoſe, Tracts of Land, which we our- 
+ Wh elves have not yet diſcovered, or Eno 
con a little of their Coaſts. 
P. He would certainly ſee ſome Parts 


in its annual Courſe, . its North and 
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denten, South Poles alternately to the Sun, he mul 


A perceive the vaſt nnn. Regrons quis 
unknown to us. 


M. From all theſe Particulars 1 amit 
tisfied, that the Earth muſt make an en- 
tertaining and noble ee at the i 
Moon, — —_ 

P. But if you go on to confider tha 
larger Bodies, Saturn and Fupiter, they 
make ſtill an incomparably more gloriou 
Figure to their Satellites; each of them ap- 
pearing ſome hundred Times larger than 
the Sun does to us, and many thouſand 
Times larger than the Sun appears to them: 
faves... "+ 

M. Let me intreat you to hive wo het 
this is. 

P. As the Matter is become quite ea 
to you now, there is no Occaſion for In- 
treaty.  .Fupiter's Diſk is in Reality a hun 
dred Times larger than that of the Earth; 
and the innermoſt, of his Moons is not quite 
ſo far diſtant from him as our Moon i; 
from us: Therefore he muſt appear to the 
innermoſt of his Moons a hundred Time 
larger than the Earth does to our Moon. 
But the Earth appears to our Moon neut 
16 Times larger than the Sun does tous; 


ſo 
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o that Jupiter appears to the innermoſt of G Ninh 
is Satellites almoſt 1.600 Times larger than __ 
e Sun does to us. 

M. This would be an W new 

ud glorious Sight in our Parts of the Syſ- 
P. Add to this, fince the Sun's Diſk 
pppears 2 5 Times leſs there than to us; 
upiter appears 40000 Times larger to the 
neareſt of his Satellites than the Sun him- 
elf, | 
M. If I did not all along perceive the 
Reaſons on which your Numbers are founded, 
ſhould think you only deſigned to indulge 

e in a little yain Amuſement ; but as it 
b, I am really convinced of the Truth of 
what you advance. 

P. Theſe Numbers and Proportions a1 are 
not much over nor under the Truth; but 
where there was nothing that required any 
great Exactneſs it would have been needleſs 
to have affected. it. 

M. Pray ſhew me next what 3 
ance Saturn makes to his Moons? 

P. Saturn's Diſk is 64 or 65 Times 
larger than the Earth's: Therefore he ap- 
pears to two or three of his neareſt Satel- 
lites 64 Times larger than the Earth does 
Vor, I. M to 
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Conference. 


G&YV wards of a 1000 Times bigger than th 


than the Sun himſelf does. Thus Fujite 
and Saturn muſt appear to their Satellite 


Orbs in the Heaven, taking up no ſmil 


will find that his Diameter extends to mar 
than one and twenty —_— in the Her 


ter therefore is about 21 Degrees 20 Ml 
nutes. 
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to our Moon ; and - of Conſequence, ui 


Sun appears with us. The Sun's Dil 
there is near a 100 Times leſs than her 
Saturn therefore at the Diſtance of on 
Moon appears about 100000 Times big 


not as Moons but prodigious reſplendent 


Space in the azure Firmament with thei 
luminous Bodies. For on allowing Ju. 
ter's Diſk to appear 1600 Times larger tha 
the Sun's to a Spectator on our Earth, ya 


vens. 
M. I want to ſee this more I 
P. The Sun's mean Diameter with ni 
is about 32 Minutes, or half a Degree a 
two Minutes: But the Square Root 
160018 40; 40 Times the Sun's Diame 


M. This is plain : But pray repre 
the Thing to my Imagination, if you cal. 
P. Twenty Degrees is about the nil 
Part of a Semi-circle ; So that — 1 
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Bodies as Jupiter appears to his neareſt Sa- 


side of the Heaven to the other. 
M. This gives me Satisfaction; and 1 
find we have no Notion of ſuch Luminaries 
in our Part of the Syſtem; for when Fu- 
iter riſes to his Satellites, a whole Quarter 
of the Firmament muſt ſeem in a Blaze of 
Light, 
P. He appears jeſs to the Reſt of his 
Satellites ; but ſtill larger than any Lumi⸗ 
nary we have a Notion of. 
M. And Saturn, what Figure does he 
make to his Satellites ? 
P. To the innermoſt of his Satellites he 
pppears of incredible Bulk; bigger than 
uiter himſelf to the acc of his; if 
It were worth the while to be particular on 
heſe Things: But at the Diftance of our 
Moon his Diſk is about 1 024 Fimes larger 
n the Sun's to us. The Square Root of 
s Number is 32 nearly ; ; his Diameter 
herefore at this Diſtance is about 17 De⸗ 
prees ; or ten and a half ſuch Bodies as he, 
placed by each other's Sides, would extend 
4 the whole Heaven, from Eaſt te 

_ | | 


M 2 ext. 


tellite muſt do more than reach from one — 


— CxXII. M All this is fo new and ſur. 
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priſing to me, Philon, that I cannot ſuff. 
ciently expreſs my Admiration of it. Yall 
convinced me before that the Heaven of Jas 
piter, or Saturn, was beautiful and glorious 
But this View of the Heaven of their datt. 
lites ſurpaſſes the Force of Imagination 
For we may add to this, I preſume, tha 
every Satellite enjoys a fine Proſpect of is 
neighbouring Moons, which muſt appex 
to it, as well as to their primary Planet, 

P. It muſt. be fo, fince they are m 
ſonably > not to be leſs than 
Earth :- when one of them is in th 
| Oppoſition, or near it, and the ext 1 
fervor aſcending towards it; the higher mull 
appear to the lower, larger than our Eank 
does at the Moon. But it would be ende 
to purſue the ſeveral Appearances they mak 
to each other. 

M. Pray what can be the Uſe of thi 
Profuſion of Light, thrown on theſe ſecol 
dary Planets, even by their Primaries then 
ſelves? Or- of that Light reflected on 0 

Moon by the Earth ? 
P. What ſhould the Uſe of it be, " 


that they may have Light enough to * | 
p 


bee 


I, might have miſſed their Way. 
M. Ah, . Philon! can you find in your 


Let me beg of you to tell me what can be the 


[ ole. 
P. I wonder, Matho, you did not firſt 


ſhed on the primary Planets by their Secon- 


be without Deſign, more than the other? 
M. What ſurpriſed me moſt was, That 


own Moons: This made me aſk the Queſti- 
rant of the Queſtion you put, and which I 


irſt Place. 

P. Can the Light then ſhed on the great- 
er Planets be without Deſign, more than 
that ſhed on the Jeſſer? 

M. Moſt undoubtedly it cannot. The 


M 3 uſe 


| a to joke at this Rate, on ſuch a Subject! 
ſe of all this Light? For it is certain, that 
: Thing thus laid out with ſo much Study, 


and executed by ſuch mighty Contrivance, 
annot be without Deſign, and for no Pur- 


daries? Or by the Sun himſelf? Can this 


e primary Planets ſhould be Moons to their 
on at firſt; though I find I am ſtill as igno- 


ought more naturally to have aſked in the 


Am 840 4 Architect would never have made 
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keep to their Orbits regularly ? Otherwiſe, N 
— in thoſe vaſt, pathleſs Spaces above, IE: . 


ak me, What was the Uſe of all that Light, 


166 
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uſe of ſuch laborious Methods as we hau 
ſeen, to furniſh the moſt remote Bodies o 
our Syſtem with ſuch Variety of Light, i 
Light had not been "_ reel toi 
them. 

P. And what is it in the Nature of 
Things, that can make Light abſolutely ne- 
ceſſary to thoſe great Bodies lying at ſuch: 
Diſtance from the Sun; and with which yau 
ſee they are ſo wonderfully ſupplied ? 

M. I cannot indeed tell; but expect that 
you ſhould anſwer this Queſtion y ourſelf, 

P. And yet I ſhould think FAA ſucha M 
Queſtion were not difficult to be anſwered, 
Tell me, What is the Uſe of the Light of 
the Moon to our Earth? 

M. This I can eaſily anſwer. The 


Moon illuminates the darkened Part of the 


Earth in the Sun's Abſence ; ſhe directs the 
Traveller in his Way, and the Sea-faring 
Man in his Courſe by Night ; and divides 
our Time to us in a different Manner from 
what the Sun does, 

P. Very good: But would the Terraqu- 
ous Globe itſelf ( I mean the Mountain, 
Fields, Rivers, Ocean,) ſtand in need of 
Light, if it were not inhabited ? Or whit 


15 it in the Nature of Things, for which 
g Light 
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Light is appointed; and to which it an- ma. 
ſwers? To Eyes, or to Ears? You ſee we 
ſand in need of Light in our Houſes ; but 


ould there be any Neceſſity for theſe, if the 


| 2 Whoues were uninhabited ; if no Body dwelt 
a em? 

ne M. It is enough, Phlon; pardon my 
þ , Went of Thought. I ought to have been up- 


n my Guard, when you began with your 
ronical Way of Joking. You mean, that 
all the other Planets, as well as our Earth, 
are habitable Globes, and the Reſidence of 
uch to whom the Light of the Sun may be 
ſerviceable; or, to ſpeak more Juſtly, to 
hom it is altogether neceſſary. 


CXXIII. P. Why was a Sun neceſſary 


"he : : 
te FF all in the Syſtem, Matho, if not upon 
he his Account? Why might it not have been 


1 dark, a torpid, and a motionleſs Abyſs ? 
Or why was the Frame of Nature built at 
l? —— Theſe are Queſtions we ſhould 
know how to anſwer, if we are capable of 
alwering any thing; if we know whether 
we were made by Chance, or a deſigning 
lauſe. Every body will own that the Syſtem 
required a Sun, regular Motions and the 
preſent Contrivances; becauſe it was to be 
8 inhabited 


Fly F 
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Ninh inhabited. Right: But was it to haw 
2 Sun, and theſe Conyeniencies, that only the 

hundredth Part of it, nay that leſs has the 
hundredth Part of it, ſhould: be inhabited} 
Was it to have theſe Contrivances, that it 
might be uninhabited even where they ſeem 
to have been moſt ſtudied? For, if we may 
compare the Works of the Creator among 
themſelves, the Contrivances for illuminating 
the ſuperior Planets are, without Controverſy, 
extremely more ſtudied than in the lower 
Parts of the Syſtem. Call to Mind: again 
the Heavens of Jupiter and Saturn, what 
bright Parts of the Univerſe thoſe are ; tho 
ſo far removed from the Sun. Theſe Bodies 
you owned, appear to each other vaſt Globs 
of Light, far exceeding the Notion we hare 
of celeſtial Luminaries, If we ſuppoſe 1 
Spectator brought from thence to our Regt 
ons, he muſt think he were conveyed to: 
dull and languiſhing Part of Nature, 

M. You have ſhewn me that Particula Wi 
to Satisfaction: But I ought to haye foreſeen i 
this Conſequence long ago, when I obſervel 
ſuch various and artful Proviſion made for 
throwing Light on all the Parts of the plane- 
tary World; when I beheld the Planets placech 
not one without another, but five or fix df 


3 them 


? 
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them ſo diſpoſed at the ſame: Diſtance from _ Ninth. 

the Sun, that they might all enjoy his Light — 

Equally, and reflect it likewiſe on each other 

mutually. This is ſuch an expreſſive Arti- 

ice, as is not eaſy to be miſtaken: Other- 

em N wiſe what Difference would there have been, 

whether the Planets had been placed far 

no from, or near the Sun; were they not to 

ing have been repleniſhed with Inhabitants, who 

f, night perceive the Advantage of the Light? 

ver or what needleſs Work had it been, fo 

ain WM carefully to provide the Comforts of Living 

hat WY Beings for Things void of Life? 

ho P. This Conſequence ſeems to be im- 

es, pied, Matho, from the very Time we un- 

bes WY derſtand the Sun to be ſuch a vaſt Body, 

ave i merely upon the Account of the Planets. 

ile was to keep them near him by his At- 

0 WH traction, and to cheriſh them by his Heat 

ond Light, But to cheriſh what? Some 
mighty Globes of Marble, for Inſtance, ſome 

lar huge Maſſes of dead Matter! No Reaſon at 

cen WW il! would be better than this. 

rel 8 M. I confeſs I ought to have ab 

for the Work in this View, when firſt I under- 

ne- food that the Planets were made to revolve 

ed, Wi about the Sun by ſuch wonderful Power; 

; of Wi that M« they might move without changing Di- 

em ſtance 
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. ſtance from their Center of Heat and Light: 
Aud when I firſt ſaw that they rolled round 
on their Axes, that they might enjoy the 
Light and Shade alternately. No Eyes could 
bear a perpetual Splendor. But above all 
I ought to have foreſeen this Deſign of the 
Work, when I ſaw Planets revolving about 
other Planets, and thoſe revolving about the 
Center of Heat and Light! This could not 
be a mere Flouriſh of Skill in the Almighy 
Architect; an ambitious affected Ornament, 
that ſerved only to ſhew what he could d 

when he had a Mind. 

P. You are grown a powerful Orator for 
this Side of the Queſtion, all of a ſudden 
Matbo. 

NM. I am ſerious in what I fay, and do 
not talk thus out of an Affectation to be 
thought to underſtand a Thing, before I ſet 
it. When I reflect on all we have ſaid from 
the Beginning, it appears to me confiſtent in 
this Senſe; but without this it ſeems ſcarce 
to have a Meaning : Every thing indeed 
confirms it, and nothing, ſo far as I know, 
makes againſt it. For 4 ſhould our Earth 
alone of all the Planets be furniſhed with In- 
habitants ; fince it is neither the greateſt, 


nor the innermoſt, nor the outermoſt, 75 
- : 
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he beſt furniſhed with Light, or with Va- Ge, 
iety of it, to receive them: I fay, why — 
ould it of all the Planets be graced wich 
Inhabitants, while others, either larger, or 
earer the Source of Heat and Light, are 
eft empty and deſolate? It vaniſhes long 
xefore we come to Jupiter or Saturn, the 
laſt of whoſe Satellites are probably as 
urge. It is placed, ſuppoſe, at 21000 of 
ts own Semi-diameters from the Sun: What 
s the Meaning then of Jupiter, a much 
larger Body, placed at 5 times that Diſtance? 
Or of Saturn placed at near 10 times that 
Diſtance ? Or of Venus placed at 1 500 ſuch 
Diameters from him? Could not this Earth 
have rolled round the Sun, and been in- 
abited, unleſs it had been attended with 
thoſe larger Bodies, rolling likewiſe round 
him without Inhabitants ? 

M. I think therefore, Ph:lon, we ſhould 
ever look to the Heavens, and thoſe mighty 
Bodies that roll round with us; nor confider 
tat their Motions are governed by the ſame 
Ommon Laws, nor ſuffer our Thoughts to 

iſe above the Surface on which we tread; 
unleſs we come into this Opinion : For it 
appears to be that, which can only ſolve a 
thouſand Doubts in our Mind, and free us 
3 from 


1 dan from a thouſand Abſurdities, which we mug 
Gy otherwiſe entertain concerning the great 4. 


, a 5 
Py TY 

y 5 

: . 
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chitect of the World. _ 

P. There ſeems in Truth to be nds 
dium, between remaining quite ignorant of 
all the Miracles of Power, and Wiſdom, 
which appear in the Heavens, and comung 
into this Notion : And on this Account it 
was, that Men came into it, as ſoon as they 
began to compare this Earth with the aha 
great Bodies in Nature, and found that i 
was but as a Point in Compariſon * th 
_ Univerſe. But 


CXXIV. Since you have fo little Doubt 
of the primary Planets being habitable, what 
do you think muſt be the Uſe, or the De- 
ſign, of that more copious Light reflected on 
the Moon by our Earth; or by thoſe larger 
Bodies Fupiter, and Saturn, on their Se- 
condaries ? 
NM. I ſhall not readily forget theſe laſt 
and as more ample Proviſion hath been made 
for them, than for the primary Planets them- 
ſelves; they cannot be idle Phenomena in 
the Sky, to amuſe —— I know not what 
Beings, if none are there: But the different 


Abades rather of ſome ſort of living Ci 
tures: 
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tures: For thus the Convenience of more is Qi _ 
conſulted, a8 1 remember you obſerved ſome Wy 

P. Certainly che Syſtem 2 thi o& more 
Uſe; nor can it be conſtrued a Blunder, or 
Mifunderſtanding of the Defign, if the 
Works of the Author of Nature are not 
idle, or employed to ſmall Purpoſe. _— 

M. It is rather true on the contrary that, 

the more uſeful they are, the more fkillful 
they muſt be accounted. A large Defign, 
with ſmall Convenience ſhews that the Artift 
was not Maſter of his Buſineſs. 

P. You expreſs the Cafe with Propriety. 

It might be ſaid that our Seas are large; but 
we have ſeen that they are referred to the 
Uſes of Habitation ; and befides they are 
the Nurſery and Seat of numberleſs Species 
of living Creatures: Our Mountains are 
wid ; but they are notwithftanding a con- 
tinued Scene of Vegetation and Life, and 
not uſeleſs Deformities on ww_ Face of the 
. 

M. And by a Parity of Reaſdit, dels 
ſecondary Planets certainly anſwer a more 

noble End, if they are equally the Seats of 
lving Beings, than if they only reflected 
the Light emptily, on other empty Globes. 

| Without 
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© Ninth Without this we cannot imagine to whyt 
[ Purpoſe ſuch vaſt Spheres ſhould bandy thy 
Sun's Splendor from one to another, an 
keep up an eternal Dance, unperceived by 
any Creature, unleſs perhaps by a few ft. 
dious Perſons here on Earth, peeping through 
a Teleſcope. I cannot bear to- think that 
ſuch wonderful Sights ſhould have been þ 
far removed from us; if there were nom 
elſe to admire them, 15 
P. The Thought indeed ſhocks comma 
Senſe. But it is likewiſe of Conſequence i 
this Affair, Matho, to conſider that on the 
Surface of the Moon (the neareſt of thoſe 
Bodies to us) as ſeen through the 'Teleſcope 
frequent Mountains, higher than ours, Rock, 
Lakes, and Seas are diſcovered; all which 
ſhew a Planet not unfit for Habitation, but 
diſpoſed like to our Earth. 
M. Something like this is perceived eve! 
by the naked Eye. 
P. Here is a pretty exact F. igure of tie 
Moon, Matho, as obſerved through tit 
Teleſcope. | 
M. Pray let me look at it. There is it 
deed a great Inequality on her Surface here, 
and Variety of Light and Shade; for ſome 


Parts are my dark and others: reſplendent 
I dont 


Coſmothedria Puerilis. 


don't know whether there be ſuch a Dif- b 


Wit 
y the erence of Appearances even on the Surface 


of our Earth. 


d h. You cannot, unleſs you were to ſee i it 
ft rom the Moon. 0 

ouch WY M. What ragged and broken Places are 
that theſe, on the Edges of theſe lefler Figures? 


P. Conſider how large theſe Objects muſt 
be in themſelves, when they lie at. near 
24000 Miles Diſtance from us! Theſe are 


mon WI Rocks, Mountains and hollow Vallies, which 
ce become thus conſpicuous in certain Poſitions 
| the of the Moon, with reſpect to the Light of 
hoſe the Sun: The Tops of theſe Mountains ap- 
ope, N pear thus by the Rays of the Sun ſtriking on 
ck, them, before the Light hath reached thoſe 


Parts of the Moon's Surface, where they ar are 
ſituated. 

M. Surely the Uſe of theſe Inequalities 
and deep Shades that appear, cannot be to 
reflect the Light on us: Such large Heights 
and Declivities ſeem rather fitted for the 
Deſcent of Wan and the Uſes of Vege- 
tation. 
in- P. What you obferve ſcems of great 
re, i Weight: No body can be fo fanciful as to 
me imagine that thoſe dark Tracks, and deep 
F Shades are deſigned for the Reflexion of 
n | 155 the 
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Mw" che Sun's Rays. But it is farther obſer 
— that theſe Shadows ſeen on the token? x 
the Moon are contracted, as thoſe * of 
her Diſk are r ne to the Sun: juli 
as the Shadows of our Mountains becom 
ſhorter, as the Sun riſes higher; and quit 
diſappear in the Height of the Day: Which 
ſhews that it is but a ſecondary Uſe of 

Planet to reflect the Sun's Light back on the 
Earth. If that had been the only, or the 
principal Uſe. of the Moon, ſhe muſt hat 

Had a certain equable Roughneſs of Surface 

like an unpoliſhed Block of white Marbk 

for diſperſing the Sun's Rays every way 

But no Riſings, or Inequalities, like Roch 

or Mountains. But the Author of Nature 

who is the fit Optician, and knew wht 
Effect her preſent Surface would have at tit 
Earth, hath given her a Mixture of the one 

and the other, to anſwer different Ends. And 
hence it is that we receive great Aſſiſtand 
even from her reflected Light: And ſhe 
ceives greater from our Earth, though made 
unequal by Mountains and Vallies. In ſhort 

the moſt diligent Obſervers of this Planet 

_ conclude, that our Earth ſeen there woul 
make juſt ſuch an 1 Appearance to the Eye, 
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Py tation on its Axis, to give every Part of t; 
centrifugal Force equal to its Gravity, al 
hinder it from falling down, the Time q 
which might eaſily de aſſigned: But 1c 
not fee why it ſhould then be flat and brot 
with the Edge towards us; it ought rather 
1 think, to be of a found or cylindric 
Form. $0 that it appears more N 0 
be ſolid. 

M. You ſeem inclined, I think, to fup 
poſe that this pendulous StruBure "ny em 
be habitable. 

r Body in Nature, Moth, i 
pendulous tho' in different Circumftanc: 
from it. There is no Abſurdity in ſuppoſing 
it may be habitable, and ſerve at the fan 
Time for ſome great Purpoſe to the Phat 
it ſurrounds, as well as receive Advantg 
from it: But the ſafer Way is to on 
that it demands our Admiration, while it 
beyond our Reach to diſcover the Uk 
which it was thus contrived. 

M. Leaving this Body therefore # 
found it; this I think <p to me beym 
rational Doubt, that all the Planets, primni 
as well as ſecondary, are the Abodes d 
ſome ſort of Inhabitants or other. 


CXXV, P. Col 


a Puerilis. 


Place, Matho, whether a ſkilful Artiſt could 
&fign that which is of greater Dignity, only 
for the ſake of the inferior Part of his Work? 
M. Here, Philon, I fancy I gueſs what 
you intend by this Queſtion ; and the Anſwer 
s obvious: A ſkilful Artiſt could neither 
deſign ſuch a Blunder ; nor could a fair 
Eaquice in the preſent Caſe imagine, that 
Man was made for the fake of the Brutes, 
nor the inferior Animals for the fake of the 
Vegetables, nor the yearly Production of Ve- 
getables for the Relief and Comfort of the 
Gail on which they grow. This would be 
to turn the Bottom upward, and invert the 
Order of Things, I have not forgot what 
you ſhewed me concerning the 7: fing Scale 
of created Beings. This Gradation is the 
Voice of Nature, as well as of Reaſon, and 
confirmed by conſtant Obſervation of the dif- 
ferent 4 of Things on and about our 
tarth, The Relation and Aptitude of one 
Thing to another, where the Unity of De- 
en appears through an infinite Variety of 

Particulars, always riſes upward. 
P. You reſume the Subſtance of what 
we then ſaid, in a juſt and expreſſive Man- 
N 2 ner. 
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* Conference, _ 


CEEY: P. Conſider then in the next \ 


sas this Earth formed, furniſhed out, and 


nets; for the ſake of the rational, irrational, 
. Or vegetating Beings on it? 


M. This Queſtion is ſo plain, that I knoy 


Planets, as well ſecondary as primary (which 


on, than to imply any real Difference of thei 
Uſe and Nature) alt not have been mad: 


on the Account of brute Animals, which 
can neither conceive the Beauty of the Work, 
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For whoſe ſake then, tell me; 


ner. 


placed to revolve among the reſt of the Plz 


you will hardly expect I ſhould give you 
direct Anſwer : But you mean that the other 


appears now to be rather a nominal Diſtinct. 


nor acknowledge the Benevolence of the 
Creator, nor have their Nature improved by 
the Power and Wiſdom diſplayed i in the Or 
der and Variety of the Parts, 

2 Undoubtedly, Matho, the ſame Res- 
ſon holds, and is indeed ſtronger with reſpect 
to the reſt of the Planets, than to our Earth 
For if it would have been unſuitable to have 
peopled a leſſer Planet only with brute Beast 
it had been ſtill more abſurd to have made the 
Syſtems of Saturn and Fupiter, only for tis 1 
fake of itrational Animals, Wheretore3 


nobler Gueſt was to be placed in thoſe may: n 


nificent Globes; ; who, though perhaps not 
reſembling 
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Nature, and that poſſibly in greater Perfecti- 
on, in Proportion to the Dignity of thoſe 
nobler Manſions. — It is ſtrangely incon- 
fſtent with Reaſon, to imagine this vaſt 
Structure of the Univerſe to have been raiſed 
p in immenſe Space only to be the Seat of e- 
ternal Silence and Solitude; the ſtarry Worlds 
an high unfolded, the harmonious Motions 
of the .Planets contrived, and all adorned 
vith amazing Splendor and Brightneſs, only 
that wild Beaſts 1 have a more conve- 
nent Retreat! _ 

M. Ah, Philon! name not ſuch a grievous 
abſurdity! It ſhocks Nature, and affronts 
the Infinzte Reaſon ? 

P. Wherefore, I ſay, a more divine Na- 
ure than ſuch Kind of Beings, was wanting 
to complete the Deſign; a Nature ſanctified 
vith Reaſon, aſpiring after the endleſs Im- 
provement of the rational Faculties, ſearch- 
ng into the neceſſary and eternal Reaſons of 
Things, itſelf deſirous of, and deſigned for 
Eternity, For Reaſon moſt plainly denies 
that a rational Nature ſhould ever die. 

M. You carry me irreſiſtibly along with 
the Strength and Pleaſure of the Argument. 

N 3 It 


ſembling us in all Particulars, may never- OR. 
thelefs be endued with the ſame rational — 
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It muſt be allowed that God, who is the 


— Infinite Reaſon, cannot but delight in ration 


Works; nor can he be the Creator of other 
Things, except ſo far as they are ſubſervient 
to theſe. It is thus the Government of 
Reaſon is known from the Temerity ct 
Chance. 

P. Your Inference is {6lid, and of the lf 
Importance: And from thenceit will follow, 
that he could only have been the Creator of 
inert Matter, or of a ſenſitive and irrational 
Nature, fo far as they regard ſomething 
higher, And wherever that, which wi 
made for the fake of another, is, there tha, 
for whole ſake it was made, INT Bi. 

M. How vain and peeviſh i is Man, wi 
makes himſelf the only Favourite of Heaven, 
and claims to himſelf alone the Care of Om. 
nipotence! as if the Kindneſs ſhewn hin 
ſuppoſed a Neglect of all other Things; 9, 
as if he were injured, unleſs the Univer 
were an infinite Waſte to pleaſe him. Hon 
much better were it, as Modeſty requires, 
to acknowledge the other Bodies in the Un- 
verſe equally dignified by Reaſon, with thi 
Seat of ours ! 

P. I believe, Maths, you have ald mor 


than you are aware of; the Univerſe 2 
4 


Co fonothyoria Puerilie, 


on the Nature of Things, ay: be d, 
on in this Caſe. N 

N. Pray what is their Qpinks: t- 1 ſhould 
be glad, if what ſeems ſo agreeable to Rea- 
{on has alſo the Authority of better Judges. 
Jud it muſt, I think, appear reaſonable to 
every body, that the living and rational Crea- 
ton ſhould be as extenſive, as the dead and 
inanimate Part of it; ſince it is undeniable, 
that the latter was made for the former. But 
toimagine that, while the material Univerſe 
s almoſt boundleſs, the rational Creation is 
ſo confined and narrow a Thing, that a Ship 
might ail round it in a few Months, is, I'm 
afraid, to meaſure the Works of Omnipo- 
tence by our narrow: Prejudices., —— But 
pray go on to acquaint me with the Opini- 
on of the Learned on this Head. 


CXXVI. P. You obſerved long ſince, 
i the Sun were removed always farther and 
farther from a Spectator, or the Spectator 
from him, that he muſt ſtill ſeem leſs and 
fs, till at len gth he ſhould appear but of 


ie Bigneſs of a larger Star, or n of a 
eſſer. 


te a Maſte almoſt infinite indeed, if . Opi- Nin _ 
nion of the greateſt Philoſophers, founded — 
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Ge, M. — And that at laſt he wollt 
= quite diſappear; becauſe from the Increase 
of the Diſtance the greateſt Bodies muſt at 
length eſcape the Sight. Nor, I preſume, 
can any other Reaſon be aſſigned, except 
the Vaſtneſs of the Diſtance, why many 
Stars, which cannot be diſcerned with the 
naked Eye, become perceptible through the 
Teleſcope. And even thoſe probably are 
not the moſt diſtant ; for the Teleſcope, 2 
well as the Eye, muſt have its Limits. 
P. Surely it muſt. Could that Inven- 
tion be brought to the laſt Degree of Per. 
fection, it would, no Doubt, diſcover to 
us Stars hitherto imperceptible ; ſince the 
more perfect any Inſtrument of this Sort i; 
the more of thoſe celeſtial Bodies it bring 
within our View. It is ſurpriſing whit 
Numbers of them have been diſcerned by 
this Means, in a Space where we fee but 
very few, or none at all. In the Plas 
alone, where we can diſcover but fix. or 
ſeven, near two hundred have been rec 
| koned. | 
M. From all this a it man fol- 
lows, that the Diſtance may be ſo great 
that the Sun himſelf could not 'be my 
cuous from thence, 


WTO SIE IRR os 1 üö Daft we oo 
4 
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P. Or any Body equal to the Sun on — 


Magnitude and Splendor. A ee I 
M. That is but the ſame Caſm. 
p. Now the Diſtance of the fixed Stars 

fom us is ſo vaſt, that the Diſtance of the 

Farth from the Sun is but as a Point in 

Compariſon of it. 

M. This you mentioned in our third 
Conference, and I have thought of it fre- 
quently ſince ; for it raiſed my Admiration 
and Curioſity : Pleaſe therefore now to 
hey / me what Ground e is for that Aſ- 
ſertion. a 
P. Vou muſt firſt call to Mind that the 
Diameter of the Magnus Orbis (as it is 
alled) or the Earth's annual Orbit, is up- 
wards of forty thouſand Times the Semi- 
diameter of the Earth itſelf, according to 
the common Suppoſition of the Sun's Diſ- 
tance ; that is, upwards of an hundred and 
ſixty mad of Miles. n¹ 

M. Could you not give me ſome ſenſible 
Repreſentation of this Diſtance, as you did 
of the Sun's Magnitude ? For 'bare Num- 
bers do not ſtrike the Imagination. | 

P. I cannot indeed: All our Meaſures, 
and ſenſible Images are ſwallowed up here, 


without being known: Vou ſee it is more 
4 | than 


Gnlbas, than forty thouſand Times the Semi-diame. 
9 ter of the Ear th itſelf, which | 1s our great- 


eſt Meaſure. Even the Moon's Orbit, 
which helped you to conceiye the Magni. 
tude of the Sun, could not much aſſiſt your 
Imagination in this Caſe. OP 

M. Well, go on. 

P. Now, when the Earth is in the op- 
poſite Parts of its annual Courſe, or hath 
really advanced a hundred and ſixty million 
of Miles nearer ſome of the fixed Starz, 
and hath left others of them ſo, much be- 
hind, it ſeems not to have changed it 
Place with Reſpect to them, nor they to 
have altered their Situation with Reſpect t 
each other in the leaſt: Which could not 
be if this Diameter of the Magnus Ori 
bore any aſſignable rü to its Di- 
tance from the fixed Stars. 

. Let me conſider this a little. 
If I ſhould-travel « hundred and ſixty thou- 
fand Miles ſtraight forward every Year, for 
4 thouſand Years together, and yet never 
perceive myſelf draw nearer certain immoye- 
able Bodies that were before my Face, not 
farther from others that I ſee left behind 
my Back; and if one particular Body, in 
all that long Journey, hould ſtill rt 

| wi 
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ith the ſame Degree of Elevation above 
Head; —— ] ee pl 
ence: Thoſe Bodies muſt indeed be at 
n inconceivable Diſtance from me; and 
th: Space I had travelled over muſt bear no 
Proportion to their Diſtance; otherwiſe 
they would ſeem to have changed their Si- 
ation among themſelves; as the Objects 
in a large plain are throw into a different 
0:der, while T travel through it. 08 
P. You have formed to yourtolF- an I- 
da of this to better Purpoſe than I could 
hve done: Only this is no Fiction; you 
xe really carried thus far, not Aadved once 
in a thouſand Years, but twice in one Year. 
For in Effect you are abeut che 1 oth of 
une a 1000 Times a 1600 Miles far- 
ther from the Northern Parts of the Hea- 
yen than you were the December before: 
And yet you perceive your Situation wich 
Reſpect to them no Ways changed. Zh 
M. This then helps — 
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ainly the Conſe www - 


that :mmenſe Triangle you ſuppoſed drawn, 


of which this Diameter of the Magnus Or- 
bis was the Baſe; and the two Sides meet 
ing in the Pole of the Heavens, were yet 
with Reſpect to our Perception parallel. 
Whence we inferred that the Baſe was but 
as 


9 
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ink a8 a Point in Compariſon of the Sides 
—.— The one Argument illuſtrates the other: 
And from hence I perceive we rightly in. 


ferred the Paralleliſm of the Axis of the 
Earth to itſelf, in all its annual Courſe; t 

which chiefly we owe our N of See 
ſons 0 def | 


CXXVII. P. From this Account then 
how large Bodies, de you. think, muſt the 
fixed Stars be, which ate thus conſpicuous 
at ſuch a prodigious Diſtance ? 

M. Vaſt Globes certainly ; not leſs per- 

haps than the Sun himſelf. _ 
P. There is neither perhaps nor perad- 
venture in the Caſe, Matho, for it can be 
| ſhewn by irrefragable Arguments, that were 
the Sun at ſuch an immenſe Diſtance, he 
would not appear larger than one of tholv 
Stars : Nay, were he not a luminous Globe, 
he could not be ſeen there at all. But 
thoſe Bodies are conſpicuous at greater Dil- 
tances, than are menſurable by the Laws of 
Opticks. And hence it is that the mol 
judicious Aſtronomers have rightly con- 
chided, that the fixed Stars are 


luminous Bodies, n to ay Sun in 17 
nels; 


S. E A 
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neſs; or that they are themſelves indeed ſo Nin _ 
many Suns. WAYS. 

M. I faid perhaps, not that I doubted ; 
for this Concluſion ſeems to follow from 
what was ſaid juſt now, viz. That the 
whole Diameter of the Magnus Orbis is but 
23 a Point in reſpect of their Diſtance, But 
why did you ſay, That they are ſeen farther 
than the Laws of Opticks reach to? 

P, When they are ſeen through a Te- 
ſcope which magnifies above a hundred 
Times, they do not appear bigger than. at 
reſent ; or rather they appear leſs, but bet- 
ter defined ; the tremulous Scintillation, or 
Sparkling, being thus cut off. Whence it 
b inferred that, were the Diſtance between 
them and us but one th Part of what 


* Hinc patet Syſtema Planetarum circumſolarium, 
e fxa ſpectatum, viſum prorſus fugere, & in idem 
punctum lucidum confundi cum Sole, cujus Diameter 
inſenſibilis fiet, fi diſtinctè ſpectetur & orbatus Capilli- 
tio, quali fixæ Terricolis cinctæ videntur. Ideo- 
que viciſſim Planetæ circa Soles i/tos ¶ fixas, ſcil. ] ro- 
ati Obſervationem noſtram effugiunt penituis. Dubi- 
um non eſt quin, oculo in fixa aliqua ( aut Planeta 
ara illam revoluto) poſito, reliquarum circumcirca 
frarum Ordo & Conſtellationum Figuræ diverſa fint 
prorſus ab illis, quæ nos ſpectamus; quippe cui Sol 
noſter Stella fixa videtur. Gregor. Aftronom. Lib. 6. 
Prop, 7, Coroll. | | 


it 


OY it is, we ſhould perceive them little higgy 
chan we do at preſent. And finge the 


l g * 
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-Breadth or Diameter of Objects decreaſe, 
as their Diſtance from the Eye increases; il « 
— fixed Stars (according to the Rules of 
Opticks) muſt be quite extinguiſhed, Joy 
before the Diſtance were increaſed to gg 
Times as much. Whence, were the dun 
at the Diſtance of the fixed Stars, he would 
appear only as a luminous Point, without 
Breadth; and were he not luminous, he 
could not appear at ſuch a Diſtance at al 
N. I had no Difficulty on this Head be- 
fore; but what you have now added gin 
me ſtill more Satisfaction. And ſinee i 
the Immenſity of Space the greateſt Jum 
nous Bodies muſt at laſt diſappear, ther 
different apparent Magnitudes may be o. 
ing to their different Diſtances; allowing 
they were all equal among themſelves. 
Pi. On chat Suppaſition another Ræaſai 
cannot be aſſigned. 


M. This Boundleſſneſs of the 1 
—— diſtreſſes the Imagination; 


P. If then „ 
qual to ours, which can only be denied by 
ſhutting our Eyes to theſe Reaſons ;* FT 


for 


literally inconceivable ! —— | | 
| 
| 
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for what Purpoſe ſhall we fay they were oma. 
created? That they might twinkle to u 
in a ns "— the bn. 


2 I foreſee what you 4 at; Wee 
on : Their twinkling to us, whatever Ples- 

* it may. give us, cannot be the princi- 
pal Deſign of the Creator in forming them. 
P. If they were ſolely defigned for our 
Uk, why are they ſo far removed from us 
25 that we ſhould not have the full Uſe of 
them ? — Why are they ſo many, when 
fewer ; or ſuch great Bok es, when leſſer 
Lohts placed nearer to us, mipht have been 
more uſeful? | 

M. Do not mention ſuch an Abſurdity; 
no Body will fo much as pretend it. What 
Uſe could this little Globe have had for 
ſuch a Number of Suns? Or how could it 
laye borne them nearer? Shades and Dark- 
nes are as neceſſary to our State as on 
2 — 

P. If then thoſe Bodies are luminous 
Clobes, equal to the Sun in Splendor and 
Magnitude, can they ſerve for a leſs noble 
Purpoſe, or be of leſs Uſe in the Creation, 
than the Sun himſelf? | $a 


M. Equi 


pag? | 
* 
_ p 


x92 maro en Te 
„ . Equal Bodies muſt ſerve for equal 
4 Purpoſes; unleſs we would ſuppoſe that the 


_ Author of Nature wrought accurately only 
in our Syſtem, and looſely in all Parts of 
the Univerſe beſides. Which I'nv afraid j 
.the general Prejudice, in this as well a8 in 
= De pan think that 00 ue las 10 
at the Diſtance. of Sirius, or Arcturu 
where our Sun would appear but as a b. 
minous Point, the ſolar P lanets could be 
NM. No; They muſt be confounded 
with that Point, as much (and more) a 
the inferior Planets, Mercury! and Venus 
are confounded with the ſolar Rays, at the 
- Diſtance but of Jupiter or Saturn. 
From all this you infer (nor do I ſee what 
can be faid againſt it) That the fixed Stars 
have each their Syſtem of Planets, which 
cannot be diſcerned by us at this immenle 
Diſtance; and that — ſhine to. the Inks 
bitants of thoſe: Regionss. 
PF. Perhaps they ſhine to none? 
M. Ves, if Light doth not anſwer to 
Eyes; or rather if it anſwers to nothing. 
P. If then, they ſhine / to any Being) 
can-we imagine that * ſhine for the of 
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of thoſe who do not perceive the hundredth. o. Ninth 
Part of them, without the Help of a Te- CR. 2 
leſcope, or even hape with the Aſfiſtance 
of that Invention? 

M. That would be l W 
to imagine they ſhine for thoſe who do not 
ke them. Wherefore, I ſay, I would not 
have you ſo much as ſuppoſe. that ſuch Uſe 
of them is pretended 3 el no Body, I 
telieve, will imagine it. I readily come 
into your Sentiments: F or, as was obſery'd 
before, we muſt either not think upon this 
Gubject at all, but forget that there are ſuch 
Bodies in Nature; or if we reflect upon 
dem otherwiſe than Children do, (who 
bok upon the Stars as ſo many bright 
Studs, with which the vaulted Roof of 
Hy is adorned) we muſt come into this 
Opinion, The Inhabitants of thoſe Parts 
and we ſeem to be much -in the fame 
Condition, To a Spectator placed there 
our dun muſt appear as a fixed Star, and 
the polar Planets be quite abſorbed by the 
Inmenfity of the Diſtance: Vet it would 
tot follow, that there was no ſuch Globe 
5 our Earth, and that no living Being ex- 
ited near har fixed Star. In ſhort, this 
Point can only be determined i in the Nature 

Vo L ; I I, 8 0 | of 
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of Things, by the Principles of Reaſon? 
Aud to reject it becauſe it cannot be aſcer- 

tained by Eye-Sight, or by travelling into 


thoſe Parts, ſeems equal to picking a Qu. 
rel with Reaſon ſelf. 


CXXVWIII. P. If, Maths, any other 
Uſe of Light could be imagined, than to 


anſwer the Purpoſes of Eyes and Viſion, Wl 
or if Eyes could belong to any other than Wi 
a corporeal Nature, I ſhould not ſuppoſ MW” 
that any Species of animal Creatures reſided WW? 
in thoſe Parts: Or if it could be ſuppoſed * 
that by far the greateſt Part of the Un- 
verſe was to fall to the Share of brute 
Creatures (while a Point only was allotted He 
for the Habitation of rational Beings, which b 
can hardly be diſcerned among the other 
Bodies in the Creation;) I ſhould: ſuſpect WW" 
that only brute and ſenſitive Animals might [ 
inhabit the wide Expanſe of material N- I 
ture. But fince theſe Suppoſitions are in- 
conſiſtent with Reafon, and inferior Cres- 0 
tures were only deſigned for the Sake ofen 
nobler Beings, I am forced into this Op i 
nion whether I will or not. * 


M. And I, on the contrary, come into 


it with Pleaſure. I remember wall what A n 


Surprize 
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turprize I firſt heard of the Antipodes ; nne 
Inhabitants, as I thought, with their Heads 
hanging downward : But now I am ſenſi- 
ble what a Void there muſt have been, had 
not our Globe been habitable quite round. 

t would then have ſerved but juſt for half 
the Uſe it ſerves for now. 

P. You do not know, Matho, that ſome 
Centuries ago it was reckoned abſurd, and 
lttle leſs than impious, to ſuppoſe that there 
were Antipodes, or Inhabitants on the op- 
polite Part of our own Globe. This Nar- 
Wrowneſs of Thought is now laughed at as 
n idle Prejudice of ignorant Antiquity : 
But once it was a ſerious Affair. So diffi- 
alt is it to get the better of Prejudices 
that have once taken Root in our Minds ! 

M. So much the earlier therefore they 
ught to be corrected. But in the preſent Caſe, 
[ ſhall for the future contemplate the Face 
the Heavens in the Night Time with 
more Delight, while I conſider that all a- 
bore me is not a wild Solitude, deſigned 
only to fatigue the Eye, and amuſe us puny 
Mortals ; but that rational Beings inhabit 
lioſe Regions, and admire with us the 
Wiſdom of the common Creator, diſplayed 
n their different Views of Nature: And 

„ while 


=D the Bounds of the rational Creation, when 
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while I reflect, that we have not paſſed 


without the narrow Limits of our own 
Syſtem. - 

P. You have ſeen how narrow the Li 
mits of the Syſtem are, compared with the 
whole Creation: So that whatever Real 
ſhews us that the Reſt of the Bodies in the 
ſolar Regions are not unfiniſhed or uninhs« 
bited Seats, muſt likewiſe ſhew us that the 
other Syſtems in the Univerſe (which bex 
an incomparably greater Proportion to them 
than they do to our Earth) cannot be a 
immenſe Deſert, nor be without Spectators of 
what is done there by the meg Arch 
tec. 

M. I underſtand : The Reaſon become 
ſtill ſtronger the higher we aſcend. 

P. If once we go beyond the Surface df 
this Globe on which we tread, we can ſtop 
no where; nor rebate the Force of the 
Reaſon, which till becomes ſtronger, til 
we acknowledge the material Creation ha- 
bitable throughout. Hence we muſt fup- 
poſe that only a Point of the Univerſe b 
habitable; or that the whole Univerſe b 


habitable. The Argument will always - o 


turn upon us, Wherever that which "7 i 
made 
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Ninth 


made for the Sake of a nobler Nature 1s, nne. 
there the nobler Nature for whoſe Sake it 


was made muſt be, 
M. As was ſaid in a like Caſe ning; 


it is probable the contrary Opinion firſt pre- 


mailed, becauſe Men believed that the Earth 
was the greateſt Body in Nature; that it 
occupied the Center of the Univerſe ; that 


all Things elſe were created for its Sake; 
and that the Heavens conſiſted of ſolid 
Orbs, which whirled round our Globe in 
four and twenty Hours. : 
P. Let us only add to this, that an uni- 
wrſal upward and downward was believed 
to reach through all the material World, 
reſpecting only this Earth; and 1 believe 
we have all the Prej adices on which the 
contrary Opinion was founded. So that 


whatever removes this Heap of vulgar 


Miſtakes from Philoſophy, and ſhews that 
the Earth revolves among the other Pla- 
nets, and that its diurnal Rotation ſuper- 


bes the rapid Motion of the Spheres; 


ſhews at the ſame Time the Reaſonablenefs 
of this Opinion, 

M. We ought therefore, I think, to 
come into it, in Conſequence of havin 12 
town off thoſe Prejudices ; unleſs we 


O I would 


ws MAT Hoe or, The 
Copne, would be thought to have reformed our 
— Philoſophy by halves only. And I am per. 
ſuaded, if we would but reflect that there 
a Downward to other Bodies in Nature, 2 
well as to our Earth; that alone would re. 
concile us to their being habitable Globes: 
But wherever a Body revolves about another 
as a Center, that ſhews a Downward. The 
Moon rolls about our Earth; from then 
therefore to us is downward; The Moons 
of Jupiter and Saturn roll about thoſe Plz 
nets; whence there is a Tendency down tg 

theſe alſo. 

P. And that a much ſtronger Tendency 
than to this Globe. In fine, Maths (for 
we muſt have done) it is of Importance to 
conſider here, that the Deity might, 2 
Lording to his Good-Pleaſure, have created 
more or fewer Worlds: But to have applied 
them when created to no Purpoſe, or to 
have repleniſhed one little Globe with ratio: 
nal Inhabitants, and left innumerable other 
empty and uſcleſs, is the perfect reverſe of 
Art and nn een | 

M. That could only have been the Efted 
of Power undirected by Wiſdom. 

P. And then upon Reflection you will 


find one Thing extremely remarkable. T _ 
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Mind of Man itſelf only reſts ſatisfied with „ n 
thoſe Effects of Almighty Power, the Great: 


neſs of which it can neither conceive nor 
ſearch out; and this whether we conſider 
the Grandeur, the Number, or the Subtilty 
of his Works. For as long as it can fathom 
ſomething farther, ſo long it conceives Om- 
nipotence circumſcribed: And fince this is 
2 repugnant Thought, it reſts only ſatisfied 
when it can explore no Limits to Power and 
Contrivance. And in this ſingular View the 
Power of the Deity offers itſelf to be revered 
and adored by us! It was obſerved before, 
that we can ſee a little about the Midale; 
but could we reach to either of the Ex- 
tremes, we ſhould find ourſelves diſappointed. 
The Mind would fit down diſcontented, 
having nothing more to look for. As this 


8 a Mark of Eternity (ſhall I call it?) in 


the Mind of Man; ſo what Richneſs of 
Power is it, that we can neither find out the 
beginning, nor the End, nor the Extent, of 
the Works of God ! 
M. What a noble View then of the ma- 
terial Creation have we from thence! 
P. A quite different one certainly from 
that, which repreſents the celeſtial Orbs in- 
04 claoſing 
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oo. fokng-werHanth, a ee | 
— Kernel. | 
NM. Name not chat Diſgra ace oh Philos 

1 Here the boundleſs ; celeſiia Spaces, 

from Eaſt to Weſt, from the North to the 
_ declining South, are appointed for Life and 

Habitation; the Seats of Reaſon and (if! 

durſt ſo ſay) Humanity. I deſcry World 

without Worlds; Suns and options, til the 

Imagination is wearied. 

P. And there Nature and Creation beg 
anew, till the Creature ſinks in endeayout; 
ing to graſp the Works of the Creator. 

M. This after all is a Work, this only 
World worthy of the Omnipotent Architeh, 
immegſely Good, inmmenſel te 


. CXXIX. P. But does not the Conſider 
tion of theſe T hings give you ſome Concer, 
Matho, leſt the Deity. ſhould neglect you, 
having ſuch a Multiplicity of, other. m 
important Affairs to look after 
n obſerved beſore, .Philen, 


can give me no Concern; while I reflect and 
feel, that the conſtant Action of the Dein 
a thouſand Ways ſupports me. While | 
look or walk, while I ſpeak or think, m 
Forporeal Frame 1s preſeryed by i innumerable 
2 ' concurring 


— 
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boncurring Actions of Coheſion, Gravity, „ mn 2 
W Repulſe, in every Part of my Body: Nay ä — 


while I ſleep or breathe, | and have not my 
Thoughts at my own Command, the Deity 
powerfully ſupports me. But why ſhould 
the Multiplicity of Affairs perplex the Deity? 
That anly belongs to a limited Power. Did 
we ſee from the ſtrongeſt Reaſons that his 
Power, Wiſdom, and Goadneſs are infinite, 
only to forget the Conſequences of that Con- 
cluſion, when we * Occaſion to n to 
them? 

P. It is ſurely as you ſay, Matho; every 
Pulſe of the Artery, every Draught of Air 
we fetch, every Mation and Change of ma- 
terial Parts we feel in our Bodies, is a Pledge 


af the preſent Power and Kindneſs of the 


Creator ; ſo that he is no leſs powerful and 
good to us, than if he were powerful and 
good to us alone, and to no other Beings. 
And then, as you obſerve farther, ſince it is 
the Property only of limited Power and 
Knowledge, to be perplexed and confuſed 
with the Multitude of Buſineſs, it would be 
fooliſh enough to fancy that the Deity might 
be over-powered in exerting his Power, or 
confuſed with the Extent of his own Know- 


ledge. II. Sack 
. 2. Such 
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conſider the Multiplicity of the Works d 

the Deity, as the Effect of his infinite Pow: 

er; but we muſt at the ſame Time be ſn. 

fible of our own Security, how 4 a Fer 
of them ſoever we may be. 
Pl. So little inconſiſtent indeed are heb 
two, that the Care for the <whole conſiſts in 
a minute and conſtant Suppart of all th 
Parts. 

M. But pray, Philon, inform me — 
how our Bodies are conſtantly preſerved 
from the cruſhing Weight of the incum 
bent Atmoſphere, by the Particles of Air it 
all their Parts? This you mentioned in pred 
Hurry juſt at our laſt parting, + 
Pi. I will not recommend that Notion» 
you (though it is the only thing that giv 
me Satisfaction in this Particular) and it 
was for that Reaſon I mentioned it in ſuch 
Haſte: However I ſhall tell you in few 
Words what ſeems right to me; and you 

may chooſe, or reject it afterwards, as it 
ſhall appear reaſonable to you on Reflection. 
No human Force or Induſtry can bring tht 
Particles of Air into Contact; hence the 
| | Spring 
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Spring or repulſive Force of the leaſt Parti- e, 
ce muſt be of itſelf 3 to bear off the — 
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Weight of the whole, 
M. I conceive a Quantity of "Air ben 
zs conſiſting of a Number of ſmall Atoms, 


which ſuddenly ſtart from one another, if 


at any Time they have been 1 into 
les Room. 

P. You are Abt; en che Air is 
ſtrongly compreſſed, the Effort it makes to 
reftore itſelf is incredible. Heat increaſes 
the repellent Force'of the Air, and generates 
no ſmall Quantity of it, as we may ſee by 
the Vapour and Steam forced out from all 


combuſtible Bodies while they burn: From 


burning Gun-powder eſpecially great Quan- 
tities of Air are produced. From this In- 
creaſe of the Spring of the Air by Heat, and 


the new Quantities of it produced, proceeds 


that fierce Exploſion, which throws out the 
Bomb, or Cannon-ball with ſuch Violence. 

M. In this manner may na, or _ 
uus, rage by the ſame Force. 

P. And the Earth itſelf tremble too. — 
Now fince Air may be generated from other 
oubſtances, by Heat, or by Fermentation, 
It ſeems perfectly needleſs to enquire ſolici- 
touſly how it can get into all the Parts of 

— | | aur 
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| 

.-  -. our Bodies by external | Conveyance ;/ d t 
| Caro. place the whole Streſs of the Queſtion in ; 
| 

| 

| 


the formal manner how that can be effected Wt 
It was conſtantly in all Parts of them, a 
being generated inwardly ; and the Quan Wi 
tity of it, ſufficient to balance the Weight WM 
| of the external Atmoſphere, can never te Mii 
wanting. Nothing elſe could fave us from 
| being cruſhed, unleſs we ſhould call in theſis 
| Help of a conſtant Miracle. This itſelf, II. 
i allow, is a conſtant Miracle: But then it 
in the Courſe of Nature, and according to 
the Methods which we reckon cottunibnl n 
mechanical. b 
M. I underſtand pretty well what youll 
fay ; but ſomething till ſticks with me for 
| want of farther Information. What is the" 
Weight with which you reckon the At- 
moſphere conſtantly preſſes us? 
| 


P. Since it preſſes us on all Sides, the" 
Weight muſt be as the Surface it acts againſt. d 
One Man may ſupport a Weight as ten Tun, WW 
and another fifteen, or even twenty. But if” 
a2 Man were ſqueezed by half of this on one f 
x Side, it would * him to Death i in 2 Mo- 
q ment. gu 
þ | MM. Why . not the nin Air in al Hd: 
1 Parts of his Body balance this Weight? Wi 
| 2 © Becauſe 


 Coſmatheoria Puerilis. 
P. Becauſe it would have not 


This could never balance a Weight of ten or 
fifteen Tuns. But as ſoon as the Atmoſphere 
ats on the other Side, the internal Air by 
is repulſive Power defends itſelf in the 
Middle, and keeps off the Preſſure on each 
die; ſo that we feel the Preſſure no more 
than if there were none. 


M. Tbegin now to have a Notion of it. * 


incied that the Preſſure on the one Side 
night balance the preſſure on the other; or 


tht the external Air formed a ſort of hollow 


uſe, as it were, round the Body, which 


ipported, or kept off the Weight. But 


ww I ſee the repellent Force of the Parti- 
des muſt puſh them to act on all Sides. 

P. While we blow up Soap-Bubbles, 
wich was mentioned before, into a ſpheri- 
al Figure, we are not to imagine that the 
external Air forms itſelf into a hollow 
phere, which ſuſpends the Weight of the 
Atmoſphere from acting on the Sides of the 
ncluded Bubble; though a ſpherical Fi- 
qure be allowed to be the moſt advantageaus 
for ſuch a Purpoſe. If it were ſo, conſider 
what prodigious F orce it would require to 

8 | blow 
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zoainſt on the other Side. The Weight a6 OR We: 
the internal Air may be but a few Grains : 
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nd | MH Os: heath. 
Ge blow up the Bubble, and thereby to form 
A or ſuſpend the Preffure 
of the Atmoſphere on all Sides of it. Thi 
ſhewys us that it is the internal, or included 
Air, which (by its Spring) performs thi 
Effect. And if this be ſo in a ſpherical Fr. 
| gure, it muſt be more ſo in es + 
gure leſs regular. 3 
M. You have entirely ſatisfied me on ths 
Head, Philon. When I reflect on the u. 
rious Shapes of all ſorts" of Animals, and 
their conſtant Change of Figure while they 
move, the external Air cannot conſtantly 
throw itſelf into Hollou Caſes to keep off the 
Preſſure of the Atmoſphere from their Bo- 
dies. But what was it you ſaid,” when 
we parted, of er that dive under 
Water??? | 
P. The Water muſt nreſs * on all 
Sides, and-that in Proportion to the Depth 
they dive to; nor can any thing defend them, 
in my Judgment, but the Spring of the Par- 
ticles of Air in all Parts of their Bodies: For 
the Water being an unelaſtick Fluid, or 
having no repellent Force: between its Par- 
ticles, is leſs fit than the Air to form itſelf 
into ſuch ambient Figures, as might defend 
their Bodies from the Preſſure. If this ow 
T 0, 


"Cofmotheoria Pueritis, 27 
b, it muſt defend them in all Depths alike: , 
But the farther they go down, they feel the a ae 
orcater Pain in their Heads, Eyes, and Arms: 
according as the s of the internal Air 
is more over- oN 
M. Why do you a that 1 no ban! 
force could bring the Particles of Air into 
Contact? p 
P. In the greateſt Degree of cmpreR. 
on Men can give the Air, Bodies move up 
and down in it without a Reſiſtance ſenſibly 
grater than ordinary. If the Particles of 
ir could be brought into Contact, it muſt 
probably be as denſe, and therefore as n 
3 Water. | 
M. I remember indeed Ma you ad, of | 
breathing a fluid as denſe as Water, when | 
you firſt mentioned to me à repuſſive Force. 
P. Now I hope we have done. 
M. We muſt rather return back to our 
Lubject concerning the TRANS) for 


CXXX. There are ſtill two or his | 

Particulars I ſhould' be glad to have your | 

Thoughts of; and eſpecially with regard 

to one I aſked about ſome Time ago; 

namely, Since a ſkilful Artiſt does nothing 

at Rhdom, or without Deſign, pray what 
| do 


8 , 
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do you. take to be the. Cauſe of the great 


| Di fference we find in the Revolution 175 the 
Planets on their Axis? Jupiter, the largeſt 


of them, performs more than two Revoly- 
tions on his Axis, before. Mars, or our 
Earth, though much inferior to him in 
Bulk, performs . A 4 

P. It is as true on the one Side, Math 
that the great Architect f Nature docs no 
thing at Random, or without. Deſign, as i 
is on the other, that we cannot diſcover th 
Reaſons in every Particular, why he hath 


contrived Things ſo ; and this we mul 
readily own, if we conſider the infinite Dif 


ference between his Knowledge and ours, 

M. This is a ſatisfactory Reaſon . 
why we cannot know every thing ; | 
rather indeed, why we can know. but i 
Things. 

P. You ſee it is not an 8 i 
for our Ignorance, but a Truth flowing from 
the Limitation of our Knowledge, when 

compared with the Divine Intellect: Neither 
is it a Refuge deviſed to ſkreen the Works 


of the Deity from Enquiry and Examinati- 


on. The better qualified any Perſon 1s to 


enquire into, and judge of theſe Works, 1 
much 
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liplayed i in them. . 
what has been ſo often ſaid before. 


a P. To be ſatisfied therefore that the Di- 


uwe Art reaches beyond our Faculties, is a 


negative ſort of Knowledge, as neceſlary to 


Knowledge ſuperior to our own, even in 
thoſe things, where we can neither compre- 
bend the End, nor the Means conducing to 
t; for this alſo belongs to ſound Philoſophy. X 
Otherwiſe, if once we ſhould imagine we were 
apable of knowing every thing, we muſt ne- 


ſb, becauſe we do not ſee the Reaſon. 
M. That would indeed be direct Folly 
and Madneſs, | 
P. Much les ought we Y N to in- 
it on a Reaſon for every thing, as to 
kave nothing to the Determination of wel 
Good-Pleaſure and Will of the Deity ; 
ſuch Caſes namely, where the End e 
if a diverſity of 1 eans equally conducive to 
. . P it 


much the more Art and Skill will he fnd es Nath 
M. All this is a plain Conſequence of © N 


be kept in Mind, as any thing we know 
moſt perfectly: And hence, if we would 
aquire ſoberly into the Works of Nature, 
we ought humbly to adore, and reverence ; 


ﬀfarily fall into the Abſurdity of ſuppoſing 
there can be no Reaſon for ordering things 


$546 
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. it in Natüre. For ſome Philoſophers have 


of the Earth, for Inſtance, were but a Mi. 


moſt ſufficient Reaſon in ſuch Caſes, 


| Sun, the Comfort of the Inhabitants ſeems 


MATH 0: or, The 


SY idly contended, That the Frame of Natur 
could not ſubſiſt, if the diurnal Revolution 


nute, or half a Minute, longer or ſhorter 
than it is. They demand a ſufficient Reaſon 
for every Hair's Breadth ; otherwiſe the 
Hands of the Creator muſt be bound up: 
As if his Good-pleaſtire were not really the 


M. This i 18 manifeſty abſurd, and con- 
frary to common Senſe at firſt Sight. Thok 
affe&tedly nice Folks, under Pretence of te 
manding a Reaſon for Things in themſelie 
indifferent, ſeem rather dere mel. I think, 
to bring the Deity under Reſtraints at ther 
Pleaſure, contrary to Reaſon, But in the 
preſent Queſtion concerning the different 
Length of the Revolutions of the ferenl 
Plancis on their Axes, that is, concerniny 
the different Length of the Days in cad 
of them, may we not ſuppoſe that the Con- 
venience and Pleaſure of their ſeveral In- 
habitants is ſtudied? For in the Planets 
which are at the greateſt Diſtance from the 


to require that the Darkneſs ſhould be ſhort, 


and the Returns of Light more frequen 
2 than 


' Coſmotheokia Puerilie\ 
de dan in thoſe which are nearer the Center 


whole diurnal Revolutions are fieatly equal, 
fem to have but the ſame Diftahce, if 
compated: with Saturn or Jupiter. 
F. We may ſafely ſay in general, Mar 
th, that the Convenience and Comfort of 
the Inhabitants is the End of all thoſe 
fudied Côntrvances Which are 6bſeryable 
throyghout the whole Syſtem : But it would 
be raſh to be too particular in the Application 
of this general Concluſton; becauſe we may 
de too liable to fall info the Miſtake of .mea- 
firng Convemieneies According to our own 
Cinftitution' on this Globe: Whereas the Nas 
tire and Condition of the ſeveral Inhabitantsz 
$ probably as different as the Globe they 
ede upon. We have Inſtances 
f this Diverſity of animal Life on out 
own Planet, to fatisfy us that ſuch 4 No- 
tn is not Without Fondation, The Reg 
fer Bear could as little live on the ſcorched 
Phins of AfHird as the Lion of Tiger a- 
long the Lapland Shows. Sofnt Erea- 
firs we obſerved fleep for whole Motiths 
bycther : The quick s of Light and 
Dirkneſs do not ſo much affect thoſe, as 
* lower Viciffitades of Summer anti Win- 
* ter. 


of the Syſtein. Thus Mars and our Earth, ——Y 


21 


Park, or charm us with their Muſick then, 


ſame Seaſon. 


tion both ! in the vegetable and animal Na. 


0 Circumſtances every where, which ſeen 
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ter. Some Creatures fly abroad only in thy 


while others are n in Silence at the 


M. This indeed: I Gn deten x And . 
mong Vegetables likewiſe; ſome are fitted 
to thrive beſt in a cold Clime, whilſt othen 
require a warmer Region; ſome are of: 
ſhort Duration, ſome preſerve their Ver- 
dure all the Year round; ſome; appear eu- 
ly in the Spring, | others later, through 
all Seaſons of the Vear. There is, 8 
ceive, an inexpreſſible Variety of Conſtit- 


ture; ſo that I am obliged to you for - 
minding me of theſe Particulars on thi 
Occaſion. - We are apt to require  thol 


moſt convenient to our own Condition: 
Though it muſt be as abſurd to imagine that 
all T hings muſt be alike in the ſeveral Plz 
nets, as in all the Climes of the ſame Planet. 
We” Agrecably to this therefore we ſer, 


perform their diurnal Rotation, as you ob- 
ſerved, nearly in the ſame Time; but Je- 
us and our Moon take a mwch Jong 


Space; 


there is a great Diverſity in their Revolo- 
tions on their Axes : Mars and our Fart 


la- 
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Space ; the Day in Venus being 2 3 0f our oe. 
Days, and in the Moon a whole ſynodical Ws 


Month; while Fupiter's Revolution is per- 
formed in leſs than ten Hours, and Saturn's 
probably is not of -much longer Duration. 
Hence, beſides the Convenience you men- 


toned of the more frequent Returns of 
Light, another Advantage muſt accrue to 
the Inhabitants of thoſe larger Planets, by 


their ſwift Rotation on their Axes. © 
M. What other Advantage? 


CXXXI. P. The Gravity of Bodies 
on the Surface of Jupiter is twice as great 
nearly as on the Surface of our Earth. 
Wherefore if we reſided on that Planet, 
we ſhould be a Burthen to ourſelves, be- 
ng preſſed down with double the preſent 
Weight, and having but once the Strength 


to ſupport it. But Jupiter is more than 


ten Times larger in Circumference than the 
Earth : Hence if both Planets revolved on 
their Axes in the fame Time, the centrifu- 
gal Force in Fupiter would be more than 
ten Times greater than with us. But the 
$quares of their periodical Times are nearly 
* 6 and 1; or the Squares of the Num- 
ber of Revolutions performed in the ſame 
= Tang 
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. Time by the Earth and Fupiter are 'a t 
— / and 6, Wherefore a Body placed on Fu, 
piter wil have 60 Times a greater Centri. 
fugal Force than with us: Which muſt he 
a notable Relief to the Inhabitants of tha 
Planet, although perhaps endued with i 
greater Degree of Strength: than we are. 
M. This is an Advantage I did not at: 
tend to, And what Part of their whak 
Weight may it be, of which they are thi 
_ caſed by the centrifugal | Force of their Pl 
net 1 
P. They are lighter by about à ninth 
Part of their whole Weight: Or a Body 
weighing nine Stone at Fupiter's Equata, 
if the Planet flood till, would grayitat 
with a Force but 2s eight Stone, upon the 
Commencement of its diurnal Rotation. 
M. That muſt in Fruth be a great le 
bel. But as Jupiter is ten Times larger i 
Circumference than the Earth, why ö nd 
the Attraction, or Weight of Bodies, tel 
Times greater likewiſe on his Surface tha 
on our Globe? | 
P. If the beer: e e 
as in our Earth, the Weight of Bodies on 
their Surfaces would be as their Semi-dit 


pen W 
tels? 
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But the Matter in Fupiter ſeems to e = 

4 8 leſs denſe with Deſign. For we yn . 
can hardly imagine that Men of our Star 
wre, for Inſtance, could ſupport ten Times 
the Weight of ſuch Bodies as ours are, 
with Eaſe; or have the free Command of 
Limbs ſo chained: down by their own Gra- 
vity. And if we ſuppoſe them of a larger 
ſtature, the Inconvenience becomes greater, 
the leaſt of any Species being always ob- 
ſerved to have the greateſt Eaſe and Agility 
in Motion. And upon the ſame Account, 
though Saturn be 8 Times larger in Cirr 
cumference than our Earth, - equal Bodies 
ue not 8 Times heavier on his Surface 
than on the Surface of this Globe; but in 
the Proportion of 17 to 10 ; that i is, not 
much above once and a half as heavy. 

M. I am almoſt fully perſyaded that this 
is a wiſe Contrivance of the Creator, for 
the Eaſe of the- Inhabitants and Animals 
rehiding on thoſe Planets. But is it cer- 
tain that Bodies gravitate but twice as much 
only on the Surface of Fupiter, as on our 
Earth? For this I look upon to ba a Point 
of Importance. 8 

P. It is certain they da. not gravitat 
quite twice as much there as here ; but in 

= zuch 
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ſuch Caſes I chooſe to give you the nearef 
whole Number to expreſs the Proportion, 
becauſe where nothing depends on it, it is 
needleſs to trouble you with fractional Fx. 


preſſions, or the decimal Part of an U. 


nit. 
M. If it be practicable, pray make we 

underſtand this. 

P. We are both of \ us already fatigued. 
M. I ſhall leave you immediately after, 
P. The Reaſon of the Thing is eafil 


ſhewn : But a Calculation would be te 


dious. 

M. The Reaſon of the Thing, with an 
eaſy Example to illuſtrate it, is all I defir 
of you. 

P. Firſt then, Bodies attract at equi 


Diſtances according to their Quantities 


Matter; a Body having double or triple 
the Quantity of Matter attracts twice a 
thrice as ſtrongly at the ſame Diſtance, a 

a Body having but a half or a third Pat 


t. the Matter. 


M. This is plain enough. 
P. If therefore two Satellites revolved 


about Jupiter and our Earth, at equal Dif 
tances from their Centers; the Forces with 


which they were attracted would be ® 


the 


 Coſmotheoria*Puzrilis. 
ef e Quantities of Matter in Fupiter and cn 
the Earth reſpectively. n 
xy M. That 1s but the fame Thing in o- 


7, ther Words. 
U. P. Their eetrifogal Forces likewiſs | 


(which you know are always equal to the 
centripetal) ſhould be as the Quantities of 
Matter 1 in the two central Bodies. 
NM. That comes ſtill to the ſame Thing. 
P. The Squares of the Number of Re- 
rolutions, performed by theſe Satellites in 
the ame Time, en alſo be as their cen- 
rifugal Forces. OY 
M. This you ſhewed me to Satisfaction 
Fu And the Squares of the periodical 


Number of Revolutions performed in the 
lame Time : For in the Example of our 


outer Moon was 8 Times longer than the 
periodical Time of the inner; therefore the 
Number of the Neyclutibis of the inner 
Moon was 8 Times greater, ſo that 64 was 
the Square both of the one and the other. 
P. From this then it follows, that the 
Quantity of Matter in Fupiter will be to 
the Quantity of Matter in the Earth, as 
the Square of the — Time of the 
2 Earth's 
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Times are inverſely as the Squares of the 


two Moons, the periodical Time of the 
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MATH O: or, The 
Earth's Moon is to the Square of the pe, 
riodical Time of Jupiters Moon n 


at the ſame Diſtance from him. 


M. I perceive all the Steps in this An 
gument very diſtinctly; but none df 
Jupiter's Moons perhaps revolve at the ſame 
Diſtance. from his Center, as our Moon 
does from the Center of the Earth. 

P. Our Moon you! know is 60 Semi- 
diameters of the Earth from its Center: 
Now you may eaſily find out in what Tine 
a Satellite would revolve about Jupiter u 
the ſame Diſtance from his Center; finc 
the Cubes of the Diſtances are as the Squares 
of the periodical Times. 

M. I muſt ſuppoſe then that a Satcllit 
revolves: about Jupiter at that Diſtance; 
and find the Time of its Revolution by ths 
Proportion? 

P. You. * * and it is eaſily done: 
For taking Jupiter s innermoſt Satellite, 9. 
gr. whoſe Diſtance from his Center is about 
55 Semi-diameters of our Farth, and is 
periodical Time 42 Hours ,28 Minutes, © 
2548 Minutes; fay, as the Cube of tl: 
Diſtance. 5 5 is to the Cube of the Diſtance i 
60, ſo is the Square of 2548 Minutes 15 
a fourth Number, which will be the 997 
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C Mnotbeoria Pukrilir. 
f the periadical Time of a Hatellite te. G, 
qolying at 60 Semi- diameters of our Earth n 


{om the Center of Jupitar. This Num- 
ter you will find to be about 8428776. 
The Time of our Moon is 297 
[Days, 7 Hours, 43 Minutes, or 39343 
Minutes, whoſe Square is 1.54 ku 
Thus the Matter in Jupiter will be to the 
Matter in the Earth as 1547571649. to 
94287763 or ad 1864 to . 

M. This I ſhall try as ; * 
im able ; — But what is all this to Bo- 
dies gravitating only twice as much on up 
mu of Jupiter as on our Earth? 

. If Jupiter were as denſe as this 
By he muſt have a 1000 Times more 
Matter than is in the Earth, becauſe Globes 
equally denſe are as the Cubes af their 
Diameters; 10 and 1, to wit, in this Caſe. 
And fince the Attraction increaſes as the 
Cubes of the Diameters, or Matter; but 
decreaſes as the Squares of the Diameters, 
or Diſtances; his Attraction on his Surface 
ſhould be as —— by a 100; or 
s 10 and the Karth's as 1. But his Mat- 


er is only. 184: Therefore the Attraction 


on bis Surface. is onhy as 184. diuided by 
100; and the Earth's as 1. That is, the 
rth's — ra 


220 MATH Or or, The 
oh. Attraction on his Surface is not twice the 
—— — on our Globe. | 
M. It could not — 
16> the Matter in him were 2 00 Times. 
much as in the Earth; for then 200 d- 
vided by the Square of the Diameter [106] 
would only be 2, while * 1 pn 
F-14720 4 
F. You- r Aal She 
M. And what is his —_— with Re- 
ſpect to the Earth's? —- 
P. Although his Matter were 200 
Times as much as that in the Earth, he 
takes up a 1000 Times the Space, with on- 
ly 200 Times the Matter. Divide the 
Matter 200 by the Space a 1000 ; and 
you ſee even then he would be 5 Tims 
rarer than the Earth; or have but a fift 
Part of its Denſity. . 91 
M. Well, I am extremely pleaſed wich 
all this; and am now fully perſuaded that 
this Rareneſs of Contexture in thoſe larger 
Planets was wiſely deſigned for the Sake 
of Inhabitants reſiding upon them, who 
otherwiſe muſt have been oppreſſed by thei 
own Weight. —— In what Time would 
this other Satellite revolve about Fup!ter, 
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t the Diſtance of 60 Semi- diameters * Ninh | 


the Earth from his Center ? 

P. The Matter in Jupiter is the Square 
of the Number of Revolutions it would 
perform, while our Moon revolves once a- 
bout the Earth: And the Square Root of 
184 is 13, 5. It muſt therefore revolve 
13 Times and a half about Fupiter in the 
Time of our ' periodical Month. Or the 
quare Root of the other Number 842 8776, 
v2, 2903, 2 is the periodical Time of 
this Satellite in Minutes; which comes to 
48 Hours 23 Minutes. 

M. I think I now cond nth to 
nitate me into theſe Calculations : Where- 
fore I ſhall not give you any: r . 
ble at preſent. | 
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Tenth CONF FERENCY 


” the | Weight of Bodilx on ** 1 Pt 
is but ſmall, tbrin Rovation oft civir Ard 
is flow, and their conti 0, Poree bi 
went. Het arid Light ars difpenſi 
rather according to the Sur fare, thin the 
Aue of Marter in #hb aus Boch 
bener the gun i but V uvm Din 
g. Dar the urtermoſt au imme 
the Planets are not uninbabitubie by Rid 
fon of the Extremities of Heat or Cu 
Heat is not always in Proportion to our 
Vicinity to the Sun: Cold requires a jt 
fitrve Cauſe, or ſomething more than tit 
mere Abſence of Heat. The Extremitit 
of both may be qualified by the Cunſtitutin 
of an Atmoſphere. That all the Planet 
are ſurrounded with Atmoſpheres. Tit 

_ phyfical Explication how Bodies may di- 
eribe elliptical Orbits about an attractimg 
"Ps — either in the Center of tit 
EY Elli 


Coſmitherria Puurilii 


Ellipfis, or in one of its Foct ; according 
gs the Law of Attraction is ſuppoſed dif- 


ferent. Theſe two Caſes compared between 


themſelves, and the Tranſitions from the 
one- to the other ſhewn natural and eaſy. 
The Proportion between the Squares of the 
periodical Times and Cubes of the middle 
Diftances, till obſerved when Bodies re- 
volve in Ellipſes. The Comets revolve by 


the ſame Laws, and obſerve the ſame Pro= 
portions as the Planets, — 15 


Of the In- 
mortality of the Soul. That the Soul is 


mt aſſiſted to think and perceive by Organs 


of a dead Subſtance; but is by theſe con- 


fed and limited to a particular Manner 


of Aion and Perception. Whether the 
Deity could cut off rati onal Beings, for 


whoſe ſake the material World was created; 


the Frame itſelf ftill remaining. The 
Defire of Exiſtence the Foundation of all 
our other Defires, and the Source of all 
great and virtuous Actions. A happy Ex- 
Hence the only Objett of Defire in the Na- 
ture of Thing * Urter Extincti on no O-. 


fect of Debt. ' The D ;fngenuity of the 


Atheiſt. The Miſtake of thoſe who ſepa- 
rate Virtue from a Love” to our ſebves . 
Atheiſts could not live Lat in Society 

on 
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MATHO: or, The 


on their own Principles. The fal ſe reaſon. 
ing in Mr. Bayle's Apology for tht Atheiſt; 
The Atheifts Account . of 1 the Riſe of Re 
ligion. The Monders in " the. materi, 
. Creati, on, defigned fo. inflru# Beings 0 
3 for. Immortality. . The materia 
- Creation-the inferior, = 41 wonder 
Part of t the Works of, FR 


*. M. 70 U 8. me 3 on 
4 more, Philon; - and to 


. T2 


7 1 You begin abruptly enough, I think 


M. There is no need & reſuming win 
was ſaid laſt, I underſtand it tolerably well 
nor would. deceive my {elf in a thing 
this Nature. I am much. in Love wit 
what you told. me concerning the Quantit 
of Matter, and Denſity of ' the- Planets, # 
alſo concerning their centrifugal Force, whik 
they turn round on their Axes, - But wht 
is the Reaſon that we cannot find out the 
Quantity of Matter in Mars or Venus, ® 
we do in Saturn or Jupiter? This, Ie 
member, you ſaid was not known. 

P. The Reaſon is, becauſe they have n0 


Satellite (none conſpicuous to us J mean) 
e 


tewdlving about them. Had they Satellites Tn 


periodical Times were known, we could 
liſcover in what Tithe a Satellite ſhould re- 
rolve about either of them, at any aſſigned 
ties of Matter, and Denſities with 
of any other Body in the Syſtem; 
M. Of any other primary Planet, you 
mean, which hath a e deu hb about 
it? 4 f 
P. That I ounhdia to = Gd! 
M. Then we cannot know the Weight 
'f Bodies, on their Surfaces; nor Pegs 
that with their centrifugal Forces? - 
P. We cannot; though the centrifugal 
Force on Mars muſt be conſiderably leſs 
than, on our Earth, both becauſe his 1 
tion on his Axis is ſomewhat flower, and 


p his Diameter i is much ſhorter; and on Ve- 
» Wi the centrifugal Foros is quite inconſider- 
ue: But then, as theſe are only ſmall 
te i ancts, the Weight of Bodies upon them 
eannot be very great. In Venus it may be 
nearly the ſame as on this Globe; and were 


ve on Mars, we could not feel much em 
half Our preſent Wan. 2 20 a Tbs 


. i 


revolving about them, whoſe Diſtances and wget - 


rer M. It was feaſonable that the centrify pal 
> oe ſhould be ſmall; Where the Weit 


+ © 4 * T * 7 
\ 1 e Ia « . 
MATH O or, The 


Vas otherwiſe tolerable: For I now ſee that 
the more ſwiftly any Planet revolves on it 
Aris, che more the en nnen 
P. Undoubtedly : Fer het two Foros 
at contrary to each other in this Caſe, a 
much as in the Revolution of Planets round 
the Sun; ſince the centrifugal Force of Bod 
proceeds from the Inertia of Matter, 'l 
which they 21 tend ie move on 1 
M. But in ae Revilagon G bus 
rug the Sun theſe | een were 

Equillbrio, Sat 82:0; 16 9 
P. The Reaſon of Gut, you e 
4 leſt the Planets ſhould be drawn dend 
ihe Sun, or run out to à greater Diltin 
from him; as the one or the other of the 
Forces prevailed: Whereas, had they ben 
in Equilibrio here, Bodies would not at il 
have grayitated to their proper Center. Ne 
only our Bedies would not firmly have pa- 
icipated of the Earth's diurnal Rotati, 
but our Houſes muſt have been looſe ail 
tottering, or in eonſtant Suſpenſe betwit 
8 and falling (for it is not ealy w 
imagine 
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jth reſpect ta the diurnal Rotation; and 
it in a different Degree; according to the. 
lifcrent Weight of Bodies on the larger and, 
Ea as that theſe Forces ſhould 
each other with reſpect to the an- 
W 1 And in both Caſes we ſee 
them wiſely adjuſted in great Variety of Cir- 
tumſtances. In ſhort, it is new Matter off 


M. But in what Time muſt ourrEerth 


aſs 

e turned cound-on..its Axis, ſo as to have 
ade theſe two Forces equal ? 

P. The centrifugal Force at the Equator 


(where it is greateſt) is to the centripetal 
106 2 as 


1 Force ſhould. prevail over. — 


F Itrong, where the Weight of Bodies be- 
cen 91 greater. | 
. The Obſervation is juſt; on the Ex- 
" eeffion at leaſt intelligible. —-. 


— itſelf have been A firm Support and — 


\dmiration, to ſee the centrifugal Force 
rak where the Gravitation is ſmall, and, 
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Number 289 is 17. 35 


Reydlutions in the Time it performs one, th 
centrifugal Force at the Equator would ha 


follows: that all Bodies at the "Equator would 


ward: But by the Action of Gravity re- 
2 — „ "hey » would fall back wy 


as 1 b «bg. The Squire Ba of thi 


M. Pray let me'go'on with che tel a 
the Argument by myſelf. . Since the 
centrifugal Force is increaſed with tlie Square 
6f the Number of Revolutions performed in 
the ſame Time; if the Earth performed i 


been 289 times greater than it is at preſent 
and therefore equal to the Weight of Bo. 
dies chere; which * conſequently muſt han 
been in conſtant Suſpenſe between flying of 
from the Earth, and remaining on its Surface! 
So that a- mall Force muſt have: given then 
a Motion to any Side; juſt” ay if they hat 
been quite without Gravity. 5 

P. Vo deduct the Ae ven 2001 
rately. 2 

A. But pray het would be the Conſe 
quence, if the Earth rolled round a litt 
more ſwiftly than at the rate of 1 7 Re. 
tions in 24 Hours? 

P. From what you have ald juſt now i 


then be thrown off from the Surface Eaſt 
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ſtantly be caſt off and fall back without a 
ceaſing ; nor could any thing be firmly ſettled 
in one Place, but as it lay nearer the Foles, 
where the Rotation was leſs violent. 
M. This would be a wild Confuſion for 
z habitable Globe! — IN en me et 


lite — 


cxxxIII. f 8 : Revolutions in 
wenty-four Hours is, 1 think, one nen, 
tion in leſs than an Hour and a half. 

P. It is one Revolution in an Hour an | 
about 2 5 Minutes. 

M. Then, as it appears to me, you ar- 
gued inconſiſtently before, When we were 
ſpeaking of the diurnal Rotation of the 
rth, where you ſuppoſed that it might 
m wund on M Axis every quarter of an 


bur; ſince i in that Caſe eyery thing muſt 
tte be 1 off from its Surface with incon- 
u- eirable Rapidity: Or rather the whole 


als would be ſhaken quite aſunder, ex- 
pt perhaps a ſmall Quantity about 1 
is of its Motion. | 
P. You urge the Conſequence very well; 
the whole Maſs would then be ſhaken-quite 
looſe; Notwithſtanding I have a right to 


* make 


o the Earth. And thus they would-cou- 39%. "Teh: 


we. make that e Peeants you know 
it is equally poſſible, that the Gravity ef By, 
dies ſhould be augmented, as that the dium 
Rotation of the Earth might be accelerated 
and that to any Degree; for it belong 
equally to the fame Power to effect 
Change in either. The Suppoſition wa 
therefore conſiſtent enough, and proper ty 
the Subject we were then diſcourſing upon; 
For in that Caſe you could leſs have per, 
ceived the Motion of the Earth by the Hel 
of your Senſes, than at preſent ; fince the 
Heavens and heavenly Bodies muſt have ap 
peared to roll over our Heads wu 
with greater Velocity than a Bird flies. 
M. 1 underſtand; That Suppoſfition i 

ponſiſtent, which does not imply à naturi 
 Impoſſibility, And your Argument was uf 
you had ſaid, Had it pleaſed the Almighty 
Fc Creator, 10 to increaſe the Gravity of h 
6 dies, and accelerate the Earth's dum 
Le Rotation, that it ſhould have rolled rout 
on its A in ſuch a Time —— Afir 
this pleaſe to ſhew me in what The Ji 
fer muſt have rolled round on his Axis, 
that the centrifugal Force of Bodies on bi 
Surface might have been equal 0 ther 


Weight or Gravity? 7 
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P. This you ought now ts find out for — 
worſelf, ſince you have the Diftance on 
Time of his iariermioft Satellite. 
M It is true; for I have alre | half of 
my Work done in the laſt Example. Then, 
ince Bodies on Jupiters Surface are 10 
gemi-Diameters of our Earth diſtant from 
his Center; it will be, as the Cube of 5 5 
to the Cube of 10; ſo the Square of 42 
Hours 28 Minutes, or of 2548 Minutes, to 
; fourth Number, which muſt be the Square 
of Jupiter's periodical Time on his Axis, 
that Bodies on his Surface might have their 
Gravity and centrifugal Force equal. Or 
it will be as 16637 5 to £000, f0- n 
to a fourth Number. 
P. Which fourth Number you will find 
b be 39022; and the Square-Root of 
39022 18 197, 5 Minutes; or 3 Hours * | 
nts, 
M. What is the Saad Time of Fupiter 8 
Revolution on his Axis at preſent? 
P. Nine Hours 56 Minutes. 
M. Jupiter then performs but three Re- 
Wlutions for one, that Bodies on his Surface 
may have their centrifugal and centripetal EM 
Forces equal ; whereas our Earth ſhould *: - 
perform. 17 Revolutions for one. | 
Q4 P. The 


£33 MH ee, The 
G_ E. The Reaſon of which is, becauſe 4 
great Fart of the Gravity of Bodies 
Surface of Jupiter is taken off. by his fi 
Rotation at preſent, .. + --- 
M. Right. I fee now that a nimh 
wy their whole Gravity is taken off by thei 
hwy centrifugal Force, as you told ms 
before; or the centrifugal Force is hut g 
times greater, when the whole Gravity i 
taken off; ſince it is as the Squares of the 
Number of Reyolutions ann in he 
fame Time, 3 apd 070 . 
P. You haye it exactlix. 
M. From this then I now alſo unde * 
more clearly, what we haye once or twia 
touched upon before; namely, why thi 
Earth is higher about the Equator, and m 
flat and ſunk” about the ow Regions; 
which Inequality qught, - I. Winke to de 
more remarkable in Jupiter. | 
P. Whatars your Thoughts of that 15 
ticular r 
M. From the greater centrifugal Fon 
abaut the equatorial Parts, the Matter there 
is relatively lighter ; and ig therefare mor 
raiſed to make an Equilibrium. j gpl 1301 
F. The Inference is juſt; and nn 
Earth the Matter of = 15.6 e 
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y Meaſuring and other Experiments: N 
on Jupiter, whoſe diurnal Rotation is ſwift⸗ . 
and the centrifugal Force therefore 

Cw the Inequality, as you obſerve; is 
fill more plain. For whereas in the Earth 
the equatorial Diameter exceeds the polar, 
but by one 230th Part: of itſelf, or they 
ue as 230 to 229; in Jupiter . are to 
tach other as 11 to 10-nearly. ; 

M. That is a [notable Difference, and 
agrees well to his centrifugal Force. 

P. The Difference is almoſt as — — as 
the whole Diameter of the Earth, which 
$ but about a roth Part of Fuprter's. 

M. Here again, I think, 1 is 
an rn to us. | 

P. What? ert 21. 

AM. That the ne were firſt a 
ind: made ſpherical by the mutual Attrac- | 
ton of their Parts, before they received 
their diurnal Rotation: For this Riſing, or 
dwelling, about the Equator ſeems natural- 
y to have been induced on a former ſphe. 
ncal Figure. 

P. It muſt indeed appear ſo to > us in the 
Order of Nature G 

M. Since then we muſt 0 conceive: e 
2 as firſt without was diurnal Mo- 

* tion, | 


MATH O: or, The 
tion, . may with Pleaſure ſee, as it were 


Globes, by — gt oaths: th 
Creator. 

4. en * hin 
ders Things in this ohiloſophical View, wil 
feel all- the Pleaſure you mention, in thu 
tracing the Original of the diurnal Rot 
tion. And it appears ſomewhat inartificul 
firſt to ſuppoſe that the Deity moulded the 
Planets into this oblate ſpheroidical Figure 
(as it is called); and that then he impreſſed 
a Motion upon them which muſt of itſelf 
naturally have produced that Figure. For, 
as you well obſerved in our fourth Conſe- 
rence, the Attraction of Gravitation leut 
Matter till in the moſt fluid Form poſſible: 
So that a Body once brought into a ſphen- 
cal Figure, by this Affection between il 
its Particles, muſt neceſſarily, by a Rotation 
on an Axis, be elevated about the Equatot 
of its Motion, and. eee ene 
late Spheroildt. | 


CxXXXIV. M. Pray 1 ay 
Weight of Bodies be on ane 
r | 


= =- 2 


» © 


TT > iS = 7 55> © 
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p. If the Earth and Moon were of the ,7 


me Denſity, Bodies there could have lit- Su Y 
e more than a fourth Part the Weight they 


ve here, according to the Diameters of 
the two Planets. But becauſe of the great- 
Denſity of the Moon, the Gravity of 


Bodies on the Earth is to the Gravity on 


her Surface as 293 to 100: That is, were 
we there we could not feel much above the 
third Part of our preſent Weight. FEES 
M. Much centrifugal Foree on that Pla- 
net then muſt have been, TI think, incon- 
]ient, as rendering Bodies too light. — 
After this it would be needleſs to aſk what 
the Weight of Bodies might be on the 
Surface of the Sun, fince he cannot be 
ſuppoſed habitable ; and the Gravitation of 
Bodies muſt be exceſſively great, ſo near 
the Center of Attraction of the whole Syſ- 
P. It is not ſo great as you may ima- 

zine, Matho: Heat and Light are diſpenſed 
ther according to the Surface than the 
Denſity of the Body, or the Quantity of 
Matter in it, Hence the Sun is not one of 
the denſeſt Bodies of the Syſtem. And 
the Gravity on his Surface is reckoned but 
7 about 
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5 Teh. about 24 Times more than that on des. 
—— face of the Ear 
NM. I ſee 6 ac Ws Lig 
ſhed round, and perhaps the Heat to 
ſhould rather be 28 the Surface of the k 
minous Body, than as its Denſity; but! 
had quite other Notions of the Attractin 
or Gravity ſo near the central Body: Make 
me underſtand therefore, if 700 pleaſe 

how this ſhould be? _ 
F. The Quantity of Matter and Deni. 
ty in the Sun is diſcovered the ſame. Wa 
as the Quantity of Matter and Denkity: 0 
Jupiter; namely, by computing in wha 
Time our Moon would revolye about the 
Earth, at the ſame Diſtance. from it.as Vs 
aus is from the Sun. As to the Den- 
ſity of Bodies, and Gravity on their dur. 
faces, you may perhaps get an eaſy genen 
Notion of theſe, by conſidering the two 
following Caſes as Extremes. If the Mat- 
ter in the Sun and Planets were as the Cubes 
of their Diameters, they ,muſt all have the 
fame Denſity, and the Weight of Bodies 
on their Surfaces. muſt be diredtly, as their 
Diameters : . Fe or the - Attraction increaſing 
as the Matter or Cubes. of the Diameter, 
and decreaſing as the Squares of their Dia- 
2 meters, 
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1 Petals 
eters, the Cube divided by the Square c n 
rould always give the Diameter to repre= 3 
ent the Attraction of the Surface. 
NM. This was obſerved beſore. 
P. But if the Matter were auh as oY 
Squares of the Diameters, the Denſity 
mould be inverſely as the Diameters; and 
the Weight of Bodies would be the ſame 
© the Surface of all Planets, let their 
Quntities of Matter be ever ſo unequal. -- 
M. I underſtand nothing at all of this. 
P. Suppoſe there are two Planets whoſe 
Diameters are 1 and 10; and if, in Order 
to find out their Denſities, you divide the 
Matter ( which' is as the Square of the 
Diameter) by the Space it takes up (which 
das the Cube of the Diatheter), it will be 
1 divided by 1, for the firſt Planet; and a 
100 divided by a 1ooo, for the ſecond's | 
Or Wan eee will be 1, 1 and one 
tenth, 
M. Thus fir 1 ſee: The ſecond will 
have but one tenth the Denſity of the firſt; 
3 its Diameter is ten Times larger. Thus 
If the Matter in Fu upiter were but a 100 
Times the Matter in the Earth, he ſhould 
have but a 1 oth Part of its Deugey. or be 
10 [9 Ties: more at oe 
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Gn, F. And the Weight of Bodies on th 
Wy or of all the Planets would then fi 

be the ſame ; For the Attraction increaſing 
as the Matter, or Square of the Diameter, 
| pay decreaſing. alſo as the , Square: of the 
Diameter, the Square of the Diameter d. 
vided by the Square of the Diameter yil 
always be equal to Unity, how: differen 
7 the Dramatera mar bg: aug hen 
| 
M. Now you have given me Sqtigut 
on; for I underſtand the Conſequence of 
both, $yuppoſitions, . either when the Matter 
is as the Cubes, or as the Squares of the 
Diameters. And ag any particular Inſtance 
draws near to the one or the other of thek 
Caſes (which. you call Bxtremes) the Gre 
vity on the Sunkace of that Tuc il bf 
more OF leſs accordingly. 4 
P. Both Caſes may be exemplifed i 
one and the ſame Body, the Quantity [1 
Matter in it remaining e guly 
by tuppoling 3 Piameter different. 
M. Pray ſhew me how? 
P. If the Diameter of the Sun, be fp 
poſed a oO Times the Diameter of the 


Earth, and the Quantity of Matter as the 


Cu bes of their Diameters, their Buben 
W 
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ters: But if the Diameter of the Sun be 
ſuppoſed a 1000 Times the Diameter of 
the Earth, the ſame Quantity of Matter 
remaining, their Denſities will be inverſe- 


bodies the fame on boch their Surfaces. 
M. I conceive it: Though the Matter 
in the Sun be ſtill a million of Times more 


z SS & S 


Suppoſition it is as the Cube of the Dia- 
meter a 100, and in the ſecond as the 
Square of the Diameter 1000': And the 
Surface of the Sun in the laſt Caſe being 
10 Times farther from the Center, than 
in the firſt, the Attraction there will be a 
100 Times leſs, or equal to the Attrac- 


k agreeable enough, and gives me a more 
familiar Notion of theſe Things. 


, << BW. 


atful Methods, of more or leſs Denfity, 
and more or leſs centrifugal Force, it comes 
to paſs, that the Weight of Bodies on 
the larger and leſſer Planets, is not near 
ſo different as the different Quantities of 
'S Matter 


jill be equal, and the Weight of Bodies Gn 
n their Surfaces directly as their Diame- www 


y as their Diameters, and the Weight of 


than the Matter in the Earth; in the firſt 


ton on the Surface of the Earth. This 
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, Matter in the Planets would ſeem. to ing 
8 N $10dt es ViBobh 2 1% wade 

M. I ſee every Thing Anilin Syſtem, on 

ſiſtent, if the Planets are conſidered with 
a View to Habitation; whereas Without 
that, the, * len ay and conn 
rent. 

P. Eſpecially 10 we Grand the Bad 
alone deſigned to be habitable; while the 
| Nn are left ſolitary and unfrequented.— 

M. Notwithſtanding there en 

main ſtill one Inconvenience. ö 
P. What is it? ni bun- t 3 240 
MM. That the Heat of the Sun gang 
be multiplied at the Extremities of they 
tem, by Reflection, as his Light is. Tis 
hundredth Part of our Heat muſt malt 
Jam but a comfortleſs Placde. 

P. As we ſaw before, Matho, that the 
animal Conſtitution, with Reſpect to Hel 
and Cold, may be widely different on il 

ſame Planet; ſo there may not be ſuch! 
Difference of che Degrees of Heat an 
Cold, on the Planets nearer to and mos 
remote from the Sun, as we imagine. Tix 
Cauſes of Heat are more than one, as We 
may obſerve by what happens in the Bow 


els of the Earth, in Fermentations, . 
_ bull [ ions z 
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Jullitions, even in our own Bodies; JET —.— 
eſpecially by common Fire. Cold lkewiſe 
ems to imply ſomething more than a mere 
Privation of Heat, and to depend on ſome 

rery active Principle. This will appear 
more probable, if we conſider the violent 
ind ſudden Effects of Cold, in ſome com- 
mon Experiments of artificial freezing ; and 
when the Barrel of a Gun, or the Shell of 
a Bomb, though of conſiderable Thick- 
neſs, is violently burſt by the freezing of 
the Water contained in it; that ſhews quite 
another Sort of Principle, than the mere 
hertia, or Sluggiſhneſs of the Particles of 
Matter. The Rays of the Sun are certain- 
y productive of Heat; but (by the Acceſ- 
fon, or Co-operation of ſome other Cauſe) 
not always in Proportion to their Denſity, 
or the Vicinity of the Body to the Sun: 
Otherwiſe we ſhould always the ſame 
Degree of Heat or Cold, at the ſame Time 
of the Year, regularly in a Circle; which 
nevertheleſs you ſee we have not. 
M. This is indeed common Experience, 
and ſeems to prove eaſily what you ſay. I 
have often obſerved very ſoft Weather, and 
mild Nights in the Depth of Winter, when 
long Froſt has been ſucceeded by a quick 
Vor, II, = Thaw; 


— froſty Air, when the Sun has been near thy 
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Thaw ; and contrarily, bitter Winds and 


Summer Solſtice. 

P. This ſeems to proceed from the Con. 
ſtitution of our Atmoſphere, and the Al. 
terations happening in it; which produc 
ſometimes ſultry Heat, and ſometimes piere- 
ing Cold, directly contrary to what ſhoull 
be the Effect of the Sun's Rays ſeparatth 
conſidered : So that Heat and Cold do mn 
abſolutely depend on a Planet's Nearneſs to 
or Diſtance from the Sun, but together 
with theſe, on ſome other Cauſes. We 
are conſiderably farther from the Sun in the 
Summer Months, than in the Winter, and 
for all that our Weather then is gener 
much warmer. Now, though Sam 
has but about the hundredth Part of the 
Sun's Heat which we feel, I am not fur 
if the hundredth Part of our Heat will 
mount to any Degree of poſitive and rel 
Cold, without the Co-efficiency of fone 
other poſitive and real Cauſe. And it 
not difficult, I think, to conceive, that the 
Conſtitution of his Atmoſphere may be 
ſuch, as to make that Planet a mild and 
temperate Clime. And if there be a 
Weight in this reaſoning, it will * 
| 
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Heat of our Summer as much qualified by 
ſme different Cauſe, as the Rigour of our 
Winter. 

M. There is indeed ſo much Reaſon in 
al this, that at leaſt I ſhall not be fo raſh 
in drawing Inferences from narrow Princi- 
ples in this Affair, as otherwiſe I ſhould 
at been. One Thing notwithſtanding 
ſurprizes me; vig. why the Earth ſhould 
be farther from the Sun at one Time than 
another : But before I aſk you concerning 
this Particular, I beg you would tell me, 
why you ſuppoſe there is ſuch an Atmoſphere 
about each of the Planets, as about our 
Earth ? 

P. I muſt ſuppoſe there is an Atmo- 
ſphere about every one of the Planets, un- 
ſs I would imagine them to be Globes of 
Adamant, or ſomething ſtill more hard. 


Every Thing about our Earth is in conſtant 


change: I am not certain if we can ex- 
cept any Species of Bodies that can be 
named, Metals themſelves ſeem gradually 
to decay, as well as come to a State of Ma- 
urity. Every Thing therefore contributes 
is Share to the Atmoſphere, which is an 

R 2 heteroge- 


hard to ack it to the inferior Planets, Mer- PL; 
cury and Venus; for we ſometimes feel the 


— ticles. Thus, unleſs we. would | ſuppoſe 
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. heterogeneou s Mixture of all Sorts of Pu- 


that the Matter in the Planets is not add 
upon in the fame Manner as the Matter in 
our Earth; which would be a Suppoſition 
without Foundation, and contrary to Res- 
ſon ; we muſt conceive that they have A 
moſpheres about them, like to that which 
is about the Earth. A Degree of Repull 
(leſs or more) is the Principle of Diffolu 
tion of all natural Bodies, if we may ſpeak 
mechanically on this Head, and without 
conſidering the immaterial Cauſe of thi 
Repulſe: :- And repellent Particles are mol 
fit to join themſelves with the Atmoſpher, 
and to become a Part of it. It is this Pri- 
ciple which occaſions what is called Ef- 
via from particular Bodies: And the Eff 
via of the Planets (if I might be allowel 
ſo to ſpeak) conſtitute their Atmoſphere 
M. I am afraid you are going too det 
with me, though hitherto, I think, I u- 
derſtand what you fay with Pleaſure: But 
what I meant by my Queſtion was, Whe- 
ther the Atmoſpheres of the Planets can be 
diſcerned by Obſervation? 
P. It is not neceſſary to the Conſtitution 
of an Atmoſphere that it ſhould have viſt 


ble 
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pu- ve Clouds, and thick palpable Fogs: Our pg. 
* Atmoſphere exiſts no leſs when the Air is wy 


5 ſerene and clear, than when it is heavy and 
clouded. It is obſerved that the higheſt of 


; 4 the Clouds, when their Height is meaſured, 
de. ne not found to reach above a Mile from 
„de Surface of the Earth: But allowing 
nich them to be two or three Miles high; what 
ue chat to the Diſtance of the Planets ? To 
u. -ppoſe that Obſervation might determine 
ber, is to ſuppoſe the Object within the 
m (i Diſtance ; which is the Miſtake in ſe- 
al other Caſes. Our Atmoſphere, how 
oeh ſocver, tranſmits the Light of the 


fxed Stars to us, as you obſerved before: 


And if we may reaſon from Analogy, the 
Atmoſphere of other Planets ſhould do the 


1, ne. Beſides, as far as Obſervation can 
oo cb, both our Moon and Mars are diſ- 
| orered to have Atmoſpheres : In the Ap- 
7 pulſes of Mars to the fixed Stars, they are 
n cobſerved to become obſcure and inp. and 
gun total Eclipſes of the Sun, the Moon's 
be- Atmoſphere becomes perceptible. 


M. It ſeems indeed, wherever there is 
Heat and Moiſture there muſt be Vapou rs; 
and conſequently an Atmoſphere. 


R3 Pi. Nay, 
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Gen, P. Nay, wherever there is Cold ther 
WY muſt be an Atmoſphere ; for Vapours ar 
obſerved to riſe plentifully 1 in "the hardeſt 


Froſt, 


> = 


CXXXVI. M. Pray tell me now, if 
it be true that we are nearer the Sun in the 
Winter than in the Summer; how comes 
it to paſs that we feel ſo much more Coll 
when nearer him, than wes farther 1 
from him ? 

P. You ſhould have bole this Dit 
culty, Matho, long ago; for when you 
ſuppoſed that our Diſtance from the * 
was always the ſame, you ſhould either hat 
aſked this Queſtion then, or inferred, be. 
cauſe we were equally near the Sun, Sum 
mer and Winter, that we muſt have hal 
the ſame Degree of Cold all the Year round, 

M. Tm afraid my Queſtion is not f 
much to the Purpoſe as I imagined. 

P. It is obvious that the Rays falling 
more or leſs obliquely on the Surface of tit 
108 Earth muſt occaſion a great Difference i 
10 the Degrees of Heat. Hence it muſt be 
WM |. leſs when the Sun ariſes but a little abore 
our Horizon in the Winter, than when be 
mounts higher, and darts his Rays mo i 

5 perper® 
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rpendicularly upon us. You find when 


you hold any Thing directly oppoſite to the 


Fire, it is more ſtrongly heated, than when 
you turn it fide-wiſe at the ſame Diſtance. 

M, I perceive it muſt be ſo: But in 
what Proportion will this oblique Incidence 
of the Sun's Rays increaſe or diminiſh the 
Heat, the Diſtance being the ſame ? | 

P. I am not ſure if the Proportion 
which ſeems juſt to me will appear ſo to 
another. | 

M. Tell it me however : A Gueſs ſome- 
times helps us to come nearer the Truth 
afterwards. 

P. Till you can come at ſomething 
more authentick then, you may ſuppoſe 
that the Denſity of the Rays, and there- 
fore the Degree of Heat, will be as that 
Line which is called the ver/ed Sine of their 
lnclination, or Angle of Incidence. 

M. Shew me this by a Figure ? 

P. Vou may ſee it from any Circle. In 
this Figure, if the Sun be perpendicular 
over the Plane, the Rays will be the denſeſt 
poſſible at that Diſtance; and their Denſi- 
ty may be expreſſed by the Radius. But 
it the Sun be in this Poſition ( ſuppoſe 32 
Degrees from the Vertex) drawing a Line 

R 4 from 


248 MATH O: or, The 
Contitee. from him to the Center, none of the Ray 
on the upper Side of the Line, you 5 
will fall upon the Radius, and thoſe only 
on the under Side are now ſpread over it 
all. But theſe are only the Rays which 
fell upon this Part of it, when the Sn 
was vertical ; which Part is the verſed Sine 
of the Angle of Incidence of the Rays, 

M. So it appears indeed from the li- 
ſpection of this Figure: And at this Rate 
what may be the Proportion of our Heat 
in Winter to that in Summer ? ' 

P. If this Proportion be juſt, abſtra 
ing from the Difference of Diſtance, and 
all other Cauſes of Heat, except the Den- 
fity of the Rays, our Heat in Winter wil 
be about the ſix and twentieth Part of what 
it is in Summer. For ſuppofing our Lat 
tude 55 Degrees and a half, the Sun! 
greateſt Altitude in Summer will be 58 De. 
grees, and in Winter only 11; the verſ 
Sines of theſe are 4849619 and 183725, 
which are nearly as 26 and I. 

M. All this I underſtand, and am fati 
fied that the ſix and twentieth Part of our 
Summer's Heat is no Degree of Cold ; For 
it is ſtill Heat. perceptible to Senſe. An 


how great may our Heat in * | 
| WI 
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with Reſpect to the Heat at the Equator, man 
when the Sun is vertical to them? 

P. Our: Heat muſt be about half of 
theirs; for the verſed Sine of 58 Degrees 
i: ſome what leſs than half the Radius. 

M. This Proportion will farther ſnew us 
the Denſity of the Sun's Rays at any Time 
of the Day, as well as any Time of the 
Year, according to his Altitude? 

P. If uin mme mu 
be ſo in the other. 

M. I ſee no Objection nat the Juſt 
neſs of it, at preſent z and even though. it 
ſhould not be preciſely | juſt, thus much 
ſeems certain, that another Cauſe mixes it- 
ſelf with the Effects of Heat and Cold, be- 
ſides the greater or leſs Denſity. of the Sun's 
Rays, or even his total Abſence, ——— 
Now, as to the Earth's being at a greater 
Diſtance from the Sun, in Summer than 
in Winter; if this be ſo, I know not 
what to ſay. I thought a Body could not 
have revolved about the Sun in any other 
than a circular Orbit, without being drawn 
down to him, or running out through the 
celeſtial Spaces; and this Notion you ſeem- 
ed to approve of: This ſtumbles me ex- 


&xcdingly, bk 
P. In 


ths bow 
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G Pi. In all ſuch Subjects, Matho, People 
WY generally begin, you know, with the eaj. 

eft Caſes; To tell them of more intricate 
and difficult Things at firſt would only tend 
to diſcourage them. And that is the ſim. 
pleſt Caſe * one Body's revolving about 
another, by the Compoſition of an attn- 

 Rtive and projectile Force, when it moves in 
a circular Orbit. As this Caſe is plain, 
you eaſily conceived it: Let it is no leh 
true that a Body may deſcribe about ano- 
ther an oblong or elliptical: Orbit, This i 
more difficult to be conceived, but it no 
Way invalidates the Truth of what you 
already know. The Orbits of the Planet 
are not exactly circular, yet they differ not 
much from real Circles, having but a ſmall 
Degree of Excentricity. This Method 
was intended, not to ſtumble 220 but for 
your more eaſy Conception. 

M. You ſatisfy me as to the Reaſor 
ableneſs of the Method, hich I ought to 
leave entirely to you; if it were poſſible to 
obſerve a Method in ſuch a looſe Diſcourſe, 
where ſo many Things: offer” accidentally 
But can I be made to underſtand how 1 
Body may deſcribe an oblong or elliptical 


Ord about another, a falling — 
OWN 
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bonn to it, or ne out n the one, 
mbient Space? N * 

p. Not perfectly, 1 un id It will 
require too many Words, and many childiſh 
Sppoſitions. Great Men underſtand this 
n their own ſuperior Way, without ac- 
commodating themſelves to our —_ 
tions. 

M. An imperfect Notion i is debder than 
none at all. The more childiſh your Sup- 
poſitions are, the more they will ſait my 
Capacity ; And as for Words, T told you, 
[ often diſcourſe for whole Hours together, 
without any other Advantage than having 
wt rid of ſo much Time. And at worſt, 
s we are by ourſelves, there can be no 


Harm in making a Trial, though' it ſhould 
prove unſucceſsfal. | 
P. Well, on theſe Terras we may make 
a Trial: It will be but a little Labour 


ot. 


CXXXVII. But "WOW we RY it 
mil be neceſſary to acquaint you with forme 
general Things concerning the © Ellipfis, 
Here is the Figure itſelf, It is' deſcribed 
about two Points, as the Circle is about 
ne. Theſe Points (marked with the Lets 

ters 
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cane, ters F and f) are called its Foci. As theſ. 
Points may ſtill recede farther from, 

draw nearer to the middle Point, or Center 
C, the Ellipſis may be more or leſs oblong 
that is, more or leſs eccentrical, till it he. 
comes a ſtraight Line on the one Extreme, 
or coincides with a Circle on the other, 
M. This is plain enough; for I har 
ſeen Carpenters draw ſuch Fi igures on the 
Floor, about two Pins, with a double Cord 
and a Piece of Chalk, when they were gy 
ing to make an oval Table: And we hae 
ſometimes diverted ourſelves in drawing the 
like Fi igures, when the Works, were 
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„ Then your dne will prove 4 


—— to facilitate the Matter to you non, 
Theſe two Lines, which croſs each other 
in the Center at right Angles, are the great 
er and leſſer Axis. If the Attraction be to 
the middle Point, or Center, when the 
Body, moving in the Perimeter of the E- 
lipſis, comes to the Extremity of the leſſer 
Axis here, it will be at the neareſt Di- 
ſtance to the central Body; and at either 
Extreme of the greater Axis, the farthel 
from it. But if = Attraction be to this 


under Focus F, when the revolving Body 
: comes 
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comes to the Extremity of the leſſer Axis, Ta, 
it is aid to be at the middle Diſtance from. 


the attracting Body: For from the Focus 
t the Extremity of the leſſer Axis, is a 
Mean between the greateſt Diſtance, when 


the revolving Body is in the apper Vertex 


(or fartheſt Extremity of the greater Axis) 
nd the leaſt Diſtance, when it is in this 
nearer Vertex, 

M. Let me conſider a little this laſt Par- 
ticular. — The middle Diſtance then muſt 
be equal to half the greater Axis: For if 
add the Eccentricity to half the greater 
Axis, that makes the greateſt Diſtance from 
this lower Focus; and if I take away the 
fame Eccentricity from half this Axis, that 
makes the leaſt Diſtance. 

P. You are perfectly right. 
6 all that is neceſſary to trouble you with at 
preſent, 

M. Theſe Particulars I can eafily re- 
member. But ſomething you inſinuated in 
your Deſcription of the Ellipſis appears 
quite ſtrange, and is more than I expected. 

P. What was it? 

M. That a Body may move in the Peri- 
meter of an Ellipſis, by the Compoſition 


of an attractive and projectile Force, either 
when 


And this 
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cop”. when the attracting Body is in the Cents 
of the Ellipfis, or in one of its Foci. 

P. The revolving Body muſt deſcribe 
an elliptical Orbit, as well in the one Caf 
as in the other, according as the Law 0 
Attraction is ſuppoſed different; which per 
haps you may underſtand hereafter, 1 
can hit upon an eaſy Way of communi. 
cating theſe Things to you. 

M. I am to the laſt Degree i impatient to 
hae this: For, if I might ſpeak my pr- 
ſent Sentuments, the Thing ſeems to ne 
utterly impoſſible, 

P. In the mean Time it would not k 
amiſs to acquaint you with another Part 
cular, though it be not abſolutely nectl 
« ſary; and I am afraid i may bw On 
too. 

M. Pray tell it me at a Venture: Th 
more preparatory Things I have, the mar 
eaiily I ſhall underſtand what follows. 

P. If a Body revolve about a Cent, 
by the Compoſition of an attractive and 
projectile Force, and if a Line from tit 
Center to the Body be ſuppoſed to mort 
along with the Body, that Line will fwet, 
or run over, equal Spaces in equal Time. 


. You 
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M. You mean, if we ſuppoſe the Time Gan 
Jvided into Minutes, or ſmall Portions, the Www 
Line in any Minute will ſweep over a trian- 
gular Space, which will be equal to the tri- 
mngular Space it runs over in any: cher BYE 
nute ? 

P. That is the Thing. 

M. So far then Ithink I underſtand, that 
if a Body be ſuppoſed to move along a right 
Line with an equable Celerity, if we take 
any Point without that Line, and imagine 
Lines drawn from that Point to the Body, | 
at the end of equal Times, the Triangles 
muſt all be equal, as having * Baſes and 
the ame Height, 

P, Then you have got over the Difficul- 
ty of this noble Theorem; for it is founded 
upon what you have ſaid. | 

M. Could you ſhew me a Figure to help 
me a little ? 

P. Here is a large, intelligible Fi igure; ; 
ad the Thing explained in Words. 

M. Let me read and conſider this. 

P, Don't be in a Hurry; but go through 
the Argument at Leiſure : You are under no 


Obligation to underſtand theſe Matters at 
firſt Glance, — 
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n M. What I have hitherto ſeen is nof 
—» difficult, —— TI think I conceive the while 


Diagonal of a Parallelogram, when urged hy 
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more diligent. ] ſee there is no beggi 
of any thing here; one is forced to own tin 


It depends on two eaſy Propoſitions in Eu 
clid: And as to the Body's moving in the 


two different Forces, I make a ſhift to up 
derſtand that from what you ſhewed me 
concerning the Frog carried along the Du. 
gonal of a Square, by the Compoſition of 
its own Motion with the Motion of tht 
Plane. On the ſame Account it muſt har 
been carried along the Diagonal of a Par 
lelogram by a little Change of the Dire&im 
and Velocity of the two compounding Ms 
tions. 26 812T1 b 
P. I find you really underſtand it; how- 
ever conſider it over again: We get larger 
and firmer Notions of any thing by a ſecond 


Examination of Particulars, — 


M. I fancy I underſtand it tolerably wel 
and am glad I beſtow¾ed the little Pains di 
Euclid which I did, when I find the eafiel 
Things in that Book aſſiſt me to make out 
theſe Matters. This encourages me to be 


— — 


the revolving Body muſt neceſſarily deſcribe 


equal Areas in equal Times, by Rays mY 
— 
N ws 
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om the Center to it; and that it muſt 32 
nove in a Curve, if we divide the Time in — 
ery ſmall Parts, and make the Triangles' 
ery narrow; fince the attractive Force acts 
ceflantly. — This is delightful ! I fee, 
the evolving Body ſhould be brought 
carer the Center, it muſt neceſſarily be 
uried about with more Celerity, that the 
wiftneſs of the Motion may compenſate 
e Smalneſs of the — in order to 
ſcribe as large an Area in an equal Time, 
s when it is farther off. And on the ſame 
count, it muſt be carried more flowly 
yhen more remote; ſtill to preſerve. the 
quable Deſcription of Areas, 

P. Your Obſervations are very juſt, and 
tural : nnn LOS" 20 TH 
head. 
M. Let me look at the Book a little, be- | 
lore I return it. This is Sir Jaac 
ewton's own Book! Then J am not a little 
eaſed with myſelf, ' that I have made 
put a Propoſition of this Great Man's, from 
bs own Words. Here is his Picture: What 


nok 
hole 
Ei 
the 
d by 
Ul» 
me 


f | thoughtful Face is this and how mild 
A wet too! 
ribe 
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Tenth 
S CXXXVII. P. Theſe Things premiſe, 
you muſt in the next Place obſerve that: 
Body thrown up perpendicularly to ay 
Height, acquires the ſame Force and Velv- 
city in falling back again, with which it was 
projected. 

M. This muſt be the Caſe, I ſuppoſe 
when I throw a Stone perpendicularly up- 
ward; it falls back in the ſame Track, and 
with the ſame Velocity. 

P. The Reſiſtance of the Air may pe 
haps occaſion a ſmall Variation; otherwik 
the Maxim is in itſelf plain. For the Bod 
receiving an equal Number of Impulſe fron 
its Gravity in aſcending or deſcending, and 
thoſe equally ſtrong in equal Diſtances fron 
the Center, whether it aſcends or deſcend; 
the laſt will reſtore to it all the Force at 
Velocity, which the firſt took from it. 

M. This is not difficult to be conceivel 
for ſince falling (or moving to any Point) 
not the Action of Body, more than ff 
(or moving from that Point; ) it muſt requik 
an equal Force impreſſed, to make the ſum 
Quantity of inert Matter moye through tk 
ſame Space, whether toward, or from u 
Center, 

: P, And 
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P. And ſince the Space is the ſame, and nge 
the Efficacy of the Cauſe the ſame in the 
{me Diſtances, the Time muſt be the ſ. ame 
alſo. 
M. So I underſtood it. Therefore if a 
vu stone were dropt from a Height, and 
thrown up again with the ſame Force it had 
acquired from the Impulſes of Gravity in 
falling, it would mount to the ſame Altitude 
fom which it had firſt begun to deſcend: 
The Force it had acquired in falling would 


be ſpent in riſing, by the contrary Impulſes 
wier Gravity, in the ſame Space and Time. 
Boll P. You are right: This is the ſame Caſe 
u conſidered in a contrary View, or taken 


backward. And it will be equally true, 
rhether we ſuppoſe the Body thrown up 
rom the very Center of Attraction, and | 
falling back to it, or from ſome Height | 
aoye the Center, and falling back to that | 
Height only. ä | 
M. The Reaſons already mentioned muſt | 
& equally applicable to either of theſe Sup- 
poſitions, 

P. It muſt alſo be equally true, tho' the 
Body ſhould not be thrown perpendicularly 
—_ but with an Inclination to one Side; 


br if it riſe and fall through equal Spaces, 
8 2 it 
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— the contrary and conſpiring RP of Gn. 
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it muſt loſe and acquire equal Forces, by 


wy Sg © 


vity in equal Times. 
M. This is ſtill equally reaſonable. If 
I throw a Stone on plain Ground, fo that i 
deſcend as far as it aſcended, it muſt hare 
the ſame Force when it falls, as when it 
roſe. And if it were ſtruck back with the 
 famePForceit had in falling, it would, I con- 
ceive, return to me in the ſame Path. 
P. Without doubt; for if you had thronn 
ihe Seeds From that Part at firſt, with the 
ſame Force, and the fame Degree of Ele- 
tion, it muſt have moved in the ſame Path, 
from the one Side, as well as from the other, 
M. I have often obſerved in playing at 
Shi tthe:Cock, that it was becauſe we find 
it always with equal Force, and in the con- 
trary Direction, that it deſeribel1 ill the 
ſame Curve, or Arch as it were, backward 
and forward, between each other's Buttlar. 
P. The Example you bring is proper 
enough to aſfiſt the Imagination: And if a 
Stone, or any Prajectile whatever, were fil 
throwh back with the fame Velocity, and 
in the fame Elevation, it would deſcribe 
the ſame Path exidly, forward and back⸗ 
ward for ever. 
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M. This Caſe where the Body is pro- 
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' Tenth | 


jected with a Degree of Elevation, may be WL 


b I think, to coincide with the for- 
mer, where it is thrown directly upward. 
For if we ſuppoſe a plane to move equably 
dong with an horizontal Motion, and a 
Body to be projected directly up from it; this 
Body to one not carried along with the mov- 
ing Plane, will appear to be projected with 
a Degree of Elevation. 
with reſpect to the moving Plane, to which 
the Projection is perpendicular, that the Body 
bath an equal Force and Velocity at equal 
Heights, both in its riſing and falling; this 
vill be equally true with reſpect to a Spectator 
of ata Side, who ſees the Body really deſeribe a 
Curve, or Arch, Here the Body is impelled by 
two Forces; one communicated to it by the 


Plane, with which it is equably carried along, 


and another by the Cauſe which gives it the 
perpendicular Projection upon that Plane. 
Theſe two Forces do not diſturb or donfound 
tach other; becauſe a Spectator carried 
long, ſees the undiſturbed Effect of the 
perpendicular Force ; and an immoveable 
dpectator at a vaſt Diſtance above, would. 
perceive the undiſturbed Effect of the hori- 
zontal Force. So when we throw a Body 


9.3 


with 


Now if it be true 
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with a Degree of Elevation, the Foree i * 


| == preſſed upon it is equal to che Compoſition 


of two Forces, the one impelling it perpen- 
dicularly upward, and the other horizontally 
forward: And theſe two Forces no more 
diſturb each other's Effects, than if the 
Body had a plane moving equally along un. 

der it, 

P. You aſſiſt yourſelf extremely well, 

Matho, in conceiving the ſeparate Effect of 
Forces thus compounded, which are wont to 
perplex us in the Beginning, 

M. I thought your Suppoſition of the 
moving Plane and the Frog ſomewhat lu- 

dicrous at firſt; but J have found it ven 
_ uſeful ſince. 

P. But tell me, when you throw a Stare 
with a ſmall Degree of Inclination to one 
Side, what is the Reaſon that it does not 
go on in one uniform Direction, as whe 
you throw it perpendicularly upward? 
M. When I throw it perpendicularly up 
ward, the projectile and attractive Forces ad 
in the ſame ſtraight Line; fo that there ls 
no Force acting on any Side, to draw i out 
of this uniform ſtraight Direction: But when 
I give it the leaſt Degree of Inclination to 


one Side, the ſe two Forces conſtantly act in 
different 
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ütferent Directions, and the Body muſt con- Tenth - 
ſtantly change the Direction of i its Motion, — 


or move in a Curve. 


P. You will not retract this Conceffion | | 


afterward? 
M. It is a Conceſſion you can always 


force me to make. 


cxxxix. P. ele theſe Things i in 
your Mind, conſider next how many dif- 
ferent Curves, or Arches (as you call them) 
a Stone, or any Projectile, may deſcribe, by 
the attractive and projectile Forces acting to- 
gether. 

M. It may deſcribe very many certainly. 
If I throw a Stone perpendicularly up, it 
falls back in the ſame Line or Track, If I 
give it a ſmall Inclination to one Side, it de- 
ſcribes an high and narrow Arch : IfI give 
it a little more Inclination, it will deſcribe 4 
lower, but wider Arch; and fo on. For 
I fe there is no End of this Variety, ſo long 
s I can give it a different Inclination, and 
impreſs Force enough upon it, to make the 
Caſt different. 

P. Where the Streagth of your Arm 
fals, you may take into your Suppoſition : 
« Bomb, or Cannon-Ball, diſcharged from 

84 a Piecę 


* RC above. the Force of a Cannon-Ball, as that 


| 1 
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2. a Piece of Ordnance or ſomething as much 


is above the Force of a Stone thrown, by 
our Arm; or yet a Cauſe ſtull more power. 
than chat, . 

M. I ſee where this muſt * The 
Difference is only in more or leſs, and the 
Reaſon the ſame, till we come to the Pro. 
jection of a Planct by the Almighty Arm. 
P. Not ſo faſt: We are not there yt 
What if you throw a Stone neither 
upward nor downward, but ſtraight forward, 
Or 1 in an horizontal Direction? 

M. Only one Side of the Arch will be 
deſcribed; 3 the middle Point, or Vertex, 
to wit, which divides between che two Sides 
of the Curve. 

P. What becomes of the other Side of 
| the Arch? 

MM. That Ic nad indeed tell. — de 
ftay : There muſt be ſomething under thi 
Queſtion, If one ſtanding on a lower 
Ground where the Stone fell ſhould ſa 
throw it back, that it returned to the Point 
from which 1 firſt projected it, with the 
fame Force, ſo that it Fr on a lower Place 
on the other Side of me; it would then 
deſcribe both Sides of the Arch, 7 
I ee 


5” 5- 


1 wW i He 
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Idee, it deſcribed but the Part of a Curve, „r Tenth, 
4 N of which it muſt have deſcribed — 


per Circumſtance. 

42 I 14 ſay, Matho, you lane 9215 
better Senſe than you are aware f. 

M. It may be fo; but ſhew me how? 

P. Without ſtaying to do that at preſent; 
xe not both Sides of this Curve, from the 
jertical Point, equal and fimilarly bent? 

M. Certainly, when in both Suppoſitions 
the Stone moves from that Point with equal 
Force, though to oppoſite Sides ; It cannot 
perform the one half of its Courſe in one 
path, and the other in another. 

P. Imagine now you projected the Stone 
with an Inclination below the horizontal 
Direction; and tell me what muſt follow 
then? 

M, It would deſcribe * a Alive of the 
Foot of the Arch ; the whole of which it 
would ſtill deſcribe backward, if returned 
* a proper Direction and Velocity. 

P. K ſo; the Curve would Rill be 
completed, 7. e. it would ſtill return upon 
t{clf, and be an entire Ellipſis, if it were 


wel for ſome Obſtacle the Pr Ns meets 
WI 


M. That 


of this Sort muſt ſtill meet with the 
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which ſtops its Motion. 


Mind likewiſe theſe ſeveral Particulars. 


M. I ſhall not readily forget them, fince 


I ſee the Reaſons all along. 


CL. P. Suppoſe now, as you did ina 
former Caſe, that the Earth were perforated 
from us to the Antipodes, and that a Stone 
were thrown perpendicularly upward from 
the Center, with ſuch Force, as to reach 
20 Yards above the Surface on this Side; 
I defire to know how it would move after 
M. It muſt fall back to the Center in 
the ſame Path, or ſtraight Line, as much s 
a Stone thrown perpendicularly upward by 
my Hand, falls back on its own Track. 
P. Would it ſtop at the Center? 
MM. It could not; for having (agreeable 
to the Maxim we ſpoke of) regained the 
Velocity in deſcending, which it loſt in 
aſcending; that is, the Velocity it was firlt 
projected with; it would riſe 20 Yards above 
the oppoſite Surface, as neceſſarily as it did 


M. That I do not. ſee, for any Projedtis 
Earth 


P. You will fee it gradually, by going 
on; and in the Interim you muſt keep in 


py op ©S 
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on this Side. And becauſe it could no more Tv 


hang in the Air Zhere than here, it would — a 


fall back to the Center again; and riſe to us 
gain; and (which is ſtrange enough!) it 
would, I ſee, thus continue to move for- 
ward and backward for ever; ; acquiring ſtill 
the ſame Force and Velocity at the Center, 
by which it would riſe to the ſame Height 
here and there alternately. And ſtill in 

equal Times; for the Space being the ſame, 

and the Efficacy of the Cauſe the fame in 
equal Diſtances from the Center, the Effect 
would be the fame in every Reſpet. 

P, All this is right enough. But imagine 
now that the Stone is thrown up, not from 
the Center, but from a Point off to one 
Side of it, and in a Direction parallel to the 
former, ſo that it ſhould ſtill riſe 20 Yards 
above the Surface; and in that Caſe how 
would it move? 

M. You ſuppoſe now the Perforation ſo 
wide, that the Stone ſhould have free nd 
hge all the Way? * 

. i 

M. It would then riſe to the Surface, 
with a ſmall Degree of Inclination towards 
thePerpendicular (becauſe now the projectile 
ind attractive Forces do not act in the ſame 

Line) 
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2. Line) be crofling the 2 at its 

(==) Extremity, or the 20 Yards Height, it 

would fall back again to a Point as far on 

the other Side the Center, as that Point wy 

whence it was firſt projected (for both Side 

of its Path muſt be equal, and ſimilarly bent) 

deſcribing a very high and narrow Arch in. 

deed ! This is the ſame Caſe, differing only 

in mare and /e/s (as I ſaid) as when I throy 

a Stone with a ſmall Degree of Inclination, 

| | to the. ſame Height, viz. of 20 Yards 

; And the two —_ ſhould coincide about 

| the Yertex, or in the Part above the Surface, 

if the Stone projected from below came up 

to the Point whence mine began to more, 
with the ſame Degree of Inclination, 

P. You ſee then in this Caſe that your 
Stone deſcribes but a Part af a Curve, the 
whole of which it would deſcribe in prope 
Circumſtances? 

NM. I begin in Truth ta foe a Little in 
the whole Affair. 

H. But ſhould the Stone, when i it falls 5 
to the Point you mentioned on the rhein 
Side of the Center, reſt ther 

. It could not; for (by Vrtwe of the 
Marin ſtill) regaining the ſame F 5 there, 
a8 e firſt projected, and havin car ta 

ir z 
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Hirection, it ſhould mount up to the oppo- 7 Finch | 
fte Surface, and defcribe the other End of 5yV 


the arched Figure, or Oval, there; as ne- 
ceſarily as it did the firſt End of It bore. In 
Word, for whatever Reaſon it deſcribed 
the firſt Half of the Ellipſis to our Side, for 
the ame Reaſon it would deſcribe the other 
Half of it to the oppoſite Side, or complete 
the whole Revolution. Nor could it 

then, but having the firſt Force ftifl in that 
Point whence it was firſt projected, and the 


frſt Direction alſo, it muſt neceſſarily 80 


through a ſecond Revolution,” and A third, | 
and ſo on, without ceaſing. ' 

P. You have gone round with the whole 
Revolution, Mat bo, ſo accurately, that you 
have left nothing to my Correction. I was 
particularly pleaſed to find you obſerve ſo 
opportunely, that when the two Forces, the 
projeile and attractive, act ever ſo little in 
different Directions, the Body could not 
move in a ſtraight Line. 

M. As they conſtantly urge the proj ate 
Body in new Directions, 240 muſt inceſſantly 
change Direction, or move in a Curve; tho 
that Curve draws near to a ſtraight Line; 
for I remembered that this was the Cafe 
Where you ſaid, the „ approaches to 


a ſtraight 


20 MATH O: or, The 
Teach e, a ſtright Line on the one Extreme, as | 
may to a Circle on the other. 5 

” What are your Thoughts as to th 

Time of this Revolution? 

M. Since the Body was projected with 

the Velocity to reach 20 Vards above the 

Surface, it muſt come to that Height in the 

ſame Time as if it had been projected from 

the Center. For I ſaw, from the Inſtance 

of the Body projected from the moving 

Plane, that the Effect of the one Force does 

not diſturb the Effect of the other: The 

perpendicular Force raiſes the Body to the 

ſame Height, in the ſame Time, as if the 

Plane did not move; and the 'horizoats 

Force carries the Body the ſame Length and 

in the ſame Time, as if the Plane only 

moved; or as if there were no * 
Force. 

P. I am glad you | have got over this Di 
ficulty, which was wont to give Beginners the 
greateſt Trouble. But to 3 If in any 
Point of this Ellipſis, the Stone were pro- 
jected with the ſame Direction and Velocity, 
which it had in that Point, when it perform- 
ed its firſt Revolution, will it not in this 
Caſe deſcribe the ſame individel Ellipfs 


ſtill? or 
1 11 Certainly 
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M. Certainly: It is this that makes the r 


Neceſſity of its revolving conſtantly in the =» 


ame Ellipſis, and that without End; be- 
cauſe, to wit. it has the ſame Velocity and 


Direction in every individual Point, as it had 


there at firſt, Or, the Velocity and Di- 
rection in any one Point is neceſſarily con- 
ected with the Velocity and Direction in 

every other Point throughout the whole 
Ellipſis. Hence the Projection may be made 
from any Point, if with the Direction and 
Force proper to that Point. 

P. Let not this Reaſoning flip out of your 
Mind again. | 

M. I ſhall endeavour to —— it. 

P. But if the Stone were projected at 
a ſtill greater Diſtance off to a Side from the 
Center, ſtill in a parallel Direction to the 
perpendicular Projection, and with a Force 


vriſe to the ſame Height; What muſt en- 


ſue? 

M. It muſt deſcribe a wider Ellipfis, but 
touching the former in the two Vertices; 
and the Time of the Revolution will be 
equal to that of the former. And the ſame 
Reaſoning till holds, though the Diſtance 
of the Projection from the Center be ſup- 
poſed ſtill groves and greater, the other Con- 
| ditions 
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. ditions remaining the ſame; Theſe Ellipts 


Gyn will all touch is th6'Vertion, their Times 
will be equal, and the firſt perpendicular 
will be a tommon Diameter to 
them all. For there is no End, I fee; of 
the Variety of theſe Ellie, n "ll 
wider and wider. 
Wy You ſee in this firſt Caſe hen, 1 
poſſible ĩt is that a Body may deſcribe an 
| oblong or oval Figure, about a Center, by 
the Compoſition of two Forers an ca 
| be" 
4 M. Thee, «Philon, blem is added V. 
1 riety of them, that I cannot throw:@ Bit 
[ In any Direction, but it muſt deſcribe a Par 
| of an Ellipfis, the whole of which t would 
1 defetibe about the Center of the Barth (i 
=. that were pervious;) and 1 can hardly find 
| Words to expreſs my Satisfaction and Yur- 
4 priſe, to find that ſo common and <Hildiſh a 
Experiment, as throwing a Stone out-« 
one's Hand, fhould ſhew us the Truth of 
Propoſition, which ſounds at firſt like an 
| Impoſſibility. But upon Reflection, I ſee it 
muſt neceffarily be ſo: It is this that makes 
a Stone, or any Projectile deſeribe fo regu- 
larly a Part of this Figure, here, at the #- 
. ripodes, er in any Pat round the Bunk, r 
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g hort, the Action of Falling, which you ſo = X 5 
15 warmly recommended. to-my Obſervation at 
our firſt Interview, contains in itſelf the 
1 whole Myſtery of this Affair. The Body 
1 i always either falling, or rifing by the Im- 72 


xtus it hath acquired in deſcending, 


ſtance of egy . 


e 


ind look back : For it will! not be amils to 


be projected perpendicularly upward from 


ward and fewand or run twice oyer the 


n any one of thoſe Ellipfes, whether n narrow 


* wide, will (as you rightly obſerved) take 


wp preciſely: the ſame. Time; till they be- 


come ſo wide, that. the laſt of hn coin- 


ades with a Circle at the Surface of the 
Earth, 

M. You ſhewed me indeed > little be. 
fore, that a Body muſt reyolye at the Sur- 
face of the Earth in that Time; or performs 
17 Revolutions in 24 Hours, that it may 


have a centrifugal Force equal to its Gravity. 


Vor s j i a s of And 


that be ſpent; and then it is in the Circums 


(LL, P. Let us lp 3 a [little hw 
obſerve, that when the Stone is ſuppoſed to 
the Center, it muſt perform its Courſe back- 


whole Diameter of the Earth, in an Hour | 
and about 2 5 Minutes. 1 a Revolution 


— — ———— — —— 
— — — — 09 —— 
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. And now 1 ſee the Connexion, with Reſped 
&Yv to the Equality of Time, all along through 
the intermediate Ellipſes, till we come to 

= perpendicular Projection through the 

ater. 

"<0 You habe thus a right Notion of thi 
Matter: But you will be ſtill more ſurpriſed 
when I tell you, that, if a Body were pro. 
jected from the Center but half way up to 
the Surface, or a 4th Part only, or an 8h 
1 d den but a Mile; it vyouldd ſtill takt 
e fame Time (an Hour and 25 M. 
wens to perform 8 Courſe forward and 
backward ; or to perform a Revolution in n 
Ellipfis, or Circle, deſcribed on any of the 
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diffetent Heights as 4 Diameter. fo 
| M. Would a Body take as much Time C 
| riſe arid fall through à Projection of a Miles © 


2 


Height, as through one of 4000? Or t 


COPE ae nn ono. 


| revolve In a Circle of 2 Miles Diameter, Or 
| in one of 8000 Mites Diameter? f 
1 P. Exadttly the ſame Time, in thi © 
[ Caſe ? th 
[ MM. Shew me, I pray you, how ths Ml 
I could be? E 
| P. I thall endeavour to make you nd 


[ ceive it in ſome Meaſure, as it has Relatio 
| de What we are going to > fy W 
j | | mu 
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rast know, if a Body were placed within „g. 
z bolloy/ PE: of TS, Ms == 


eter af 
matting 5 be as 
ue square of its greater Diſtance So that 


be Attraction increaſing 28 much on accoy 
Wl of the Matter, as it decreaſed on Account 2 

the Diſtance, the Body would be 3 in Equili 
brio, wherever it were placed within the 
Sphere ; or if it were {et a moying, it would 
moye on equably, without * Bag 

M. This I think I have ſome Notion « 
for if the Body were placed exactly In t 
Center, it could then move to no Side, 
equally attracted to all Sides. And if it 
were remoyed from the Center, nearer to 
one Side, the Quantity of Matter it receded 
from, muſt be greater than the Quantity 
of Matter it approached to, and would 
therefore keep it in Suſpenſe. 

P. It is greater in the Proportion I men- 
tioned, which admits of an eaſy: Proof, if 
it were worth the while to leave what we 
ve upon at preſent for the ſake of that. 


. 
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| . You will ſhew me afterward where 

f — 1 may meet with this Proof; and in the 
4 mean Time pleaſe to go on. 

P. If a Body then were placed on the 

Surface of the Earth, it would be attracted 

by all the Matter in the Globe: But if 1 

were placed below the Surface (ſuppoſe a , 

Tooo Miles) it could not be attracted by 

the Matter above that Height (for a 1000 

Miles Thickneſs round about) more than 

ſo much of the Globe were taken quit 1 

away. 

NM. I Sederfiand ; The Body is, as if i 
were placed within a Cruſt of 1000 Miks 
Thickneſs, which could attract it no Way; 
or, it would only be affected by the Matte 
below that Depth. 

P. And if it were 2000 Miles below the 
Surface, it could only be attracted by the re- , 
maining Matter of the Globe, and by none Wil y 

of the Matter within 2000 Miles of the Bil 
Surface any where round. 

M. This is but the fame Caſe: I fee, 
were the Body placed within a Mile of the i ; 
Center, it would only be attracted, as if the f 

Globe were but a Mile in Radius, all the . 
Matter above that urging it no Way. But n 
what follows from all this? 

; N P. Where- 


. 
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P. Wherefore | in the perpendicular Des of, 


ke is always as the Diſtance between it and 
the Center, or as the Space to be gone over. 
When the Space is twice as great, the ac- 
celerating Force is twice as great; when the 
Space is but a 4th Part, the Force is only a 
4th Part. If the Space be but a Mile, or 
one 4000th Part, the Force will be exactly 
in that Proportion. 
M. I am impatient for your Concluſion 
from this. 
P. Whence, be the Space little or much, 
it muſt always be run over in the ſame 
Time; for twice the Space will be run over 
wich twice the Celerity, in the fame Time 
25 balf the Space with half the Celerity ; 
or as a 2 Part of the Space with a 
400oth Part of the Celerity. gy : 
M. Let me conſider this in my own 
Way, — Ger 


CxLII. When the attracting Globes are 
of equal Denſity, the Gravity on their Sur- 
faces is as their Semi-diameters, or Diſtances 
from their Centers: Wherefore the Gravity 
to the Center, at any Depth in the Earth, 
muſt be as the Part of the Semi-diameter to 

- 4 . 


ſcent of the Stone, the attractive Force you == 


2 


viſion will be run oyer in the fame Tinte k 
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be run over... Thus far is Plain. 1d. 

ide the Whole Setni-diam eter Hito a certai 
n of Parts, and Yhe half of it int 
the ſame Number of Parts: Any Part in 
the firſt Diviſion will be double any Patt h 
the ſecond Diviſion ; Yecah! fe the Whiok d 
double the Whole. This likewiſe id Plain, 
aL, * Attraction ut the Surface, in the 
beginning of che Motion of two 6 falling Bo. 
dies, is double the Attraction at Half thin 
Piſtance: Wherefore à Patt of the: firſt D. 


a Part of the ſecond Divjton, though the 
one Fart be double. the 'offier. IR 
upper Body has now able th Velocity of 

550 00 under Body; Ys it Uketelſe *receives'a teh 
Ain pulſe of, Gravity bub 'ſirbriger hin 
hit the other receives; This will Gk 
the next Part in Either Diollon to 2 


over in the fame Tithe. It is Io evety 


The upper Body has always double the Ve. 
locity of the under Body, and receives even 
Where a doubly Ntronger Im ulſe to incteaſe 
It in that Propottiin.<- e "Aguiheti 


3s the fame, If 1 had fuß Sea the lower 
Body to Fave büt A 3 Alt bf the Leim. 
diameter to run ober; the upper Boch mul 


in ay Part of its Deſceut Have had * 
0 
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the Velocity of the lower, and every where — 


have received a triply ſtronger Impulſe, to 
maintain the Velocity in that Proportion. — 
Now, Philon, I am fatisfied in this Particu- 
lr with great Pleaſure. A Stone, when 
projected but a Mile up from the Center, 
muſt take as much Time in returning to 
the Center again, as when projected four 
thouſand Miles up, ar to the very Surface. 

P. This you haye examined very minute - 
ly. You may likewiſe remember, when we 
were ſpeaking of the various Laws of At- 
traction, which the Creator might have in- 
ſiituted in our Syſtem, we mentioned chat, 
where the centripetal Force, or Gravity, 
vas ſuppoſed to increaſe a> the Diſtance from 
the Center af Attraction; and the centriifu- 
gal Force, in order to balance it, was allo 
to be increaſed. eg ch. itunes. bug: 

M. I remember the Caſe diſtinly. + 
P. But in the preſent Caſe yau ſee the 
Attraction ĩs increaſed as the Niſtance of the 
Stone from the Center of the Earth: There- 
fore if it were to reyolye about the Center 
of the Earth in Circles at different Diſtances; 
ex, gr. ſo that the Radius of an exterior 
Circle thauld be twice the Radius of an in- 
teriar; that it might have double the en- 

4 e 
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e trifugal Force in the exterior Circle, to ba. 


Y> lance the double centripetal F orce, it muſt 


move with double the Celerity as in the in- 
terior Circle; and therefore perform a Re- 
volution preciſely in the fame Time. 

M. Theſe were the very Conditions, and 
this the Concluſion the Matter was brought 
to: So that if this Law had obtained in the 
folar Syſtem, all the Planets (the uttermoſt 
Saturn, and the_innermoſt Mercury) muſt 
have revolved about the Sun in "oy fam 
Time exactly. Tut. 

P. Hence therefore in the Peet Caſe, 
a Body- would revolve about the Center of 
the Earth, in a Circle whoſe Radius were 
a Mile; or an hur dred Miles, or à thouſand 
Miles, Sc. all in the ſame Time. v. an 
Hour and 2 5 Minutes. | 

M. This is extremely obligidg; to hhew 
me theſe N „ as we 80 
along. 

P. To brin g what” we have aid more 
within the Reach of being applied to our 
preſent Purpoſe, if we ſuppoſe that this 
were really the Law which' obtained in (ns 
folar Syſtem 

M. Pray interrogate me on n this Head, to 
"Ye if J can mm Wa proper Anſwers: - 
| P. With 


— 
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p. With all my Heart. If this then r 
were really the Law which obtained in tlie * 
lar Syſtem, and if two Planets revolved 
bout the Sun, the one at 4 times the Di- 
ſance of the other, in what 3 
ſhould their Celerities be? 

M. The Celerity of the exterior Sight 
to be 4 times greater than the Celerity of 
the interior, to give it * times a * Fn 
centrifugal Force. 

P. But if it were cee with more 
than 4 times the Celerity of che Fnteriof, 
what would/enſue? - ??: 
NM. It could not then move an 
Orbit, but would mount higher and deſcribe 
an Elipſis about the Suna equal Portions of 
which would lie to oppoſſte Sides of the Sun; 
juſt as the Stone did about the Center of the 
Earth; for tlie Law of Attraction is now by 
Suppoſition; the ſame in both Caſes. As 
the Sun is placed in the Center of this Ellipfis, 
the revolving! Body would be neareſt him 
when in the Extremity of the leſſer Axis, 
There it would move with the greateſt Ce- 
lerity, as the Stone did in moving by the 
Center of the Earth. In the Extremity of 
the greater Axis its Celetity would be leaſt 
of all, that the A eas deſoribed in-equal —— 
might 


— 


od ae drags * width 
* Stone When it c up 12 Form. of it 


: Nor is Gato a Enil.of the Varney 


lu Wan vhinh the Body is ꝓrejected be 


Again, and deſctibe the other half of the 
Ellipſis to the oppuſite Side; ſinee by Sup- 


<2 


Curve. 

E Wust if che Planet were e 
from the lame Point with a fil greater Ce 
4 

M. It would mount higher: Abo de 
dun, er deſeribe a more oblong Elliphs, 
which, as well as the farmer, would touch 
the circular Orbit in the Paint of Projedi- 
on, and in the Point oppaſite to that. And 
the ſame Reaſoning holds, if we ſhauld 
ſuppoſe it projected ſtill with a greater De- 
gde of Celcrity, from the ſame Point. al- 


— * 
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. nel if the Ve 


very great, ef its flying out through the 
eee, 
So high, it — towards the Sun 


— the ecntripetal Force becomes th 
I the Niſtanee is. 
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— What wwonldl happen if the Projetin 
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he fortiier, And wick u 


erolve in a Circle at that Diſtunce? 


M. Fe would sterbe Bllipſes, lll ri. 
Cele⸗ 


ng higher, the greater ihe projeAile 
ity were ſuppoſed to he: All which El- 
ipſes would have the Bun for their cons 
mon Center, And this Argamrt isequal- 
V applicable to anz Point we can names 
Nor is there any End to the Variety'of N. 
tore, arid Bounds of Feffibihey; at. is to 
the & Baa bf — Foere ſoon 
frillows up the 
P, But what do you fay as to the perk 

pdicdl Times in all theſe mfinite Elliples ? 
M. They would ull he the ſane do 
Mute. For- if Wel ſuppeſe u Bbdy lto be 
projected perpendicularly up fim the Sun 
to different Heights; ſince (as was ſaid be- 
fore, With Reſpest to the - Cerlddr f the 
Earth) the Accelerating Forces ure ue 
a5 the Piſtanees do ibe run ver; cit mi 
1 back in equal Tienes, though 
ſhdand ea milken of Times 
Prater ily har:  Andithiv/is likowile 
tue if "theſe Diltinees be" takin dual en 
rags wei en, or ithe feen 
Lengths be made double. We have — 

J 


oreater Celericy than G a 
what would be ſufficient- —— 


ce, juſt now ſern that Planets revolving at all 
— poſſihle Diſtances from the Sun muſt, on 


this Suppoſition, perform their Periods in e- 
qual Times. But a ſtraight Line is the ex. 
treme Elligis on the decreaſing Side, as 2 
Circle is on the increaſing; And When the 
Time in & ſtraight Line and a Circle cn 
that as à Diameter, is the ſame, it muſt 
be the ſame intermediate Kurüs, e 
wide or narrow. 

P. Vou ſee then it 3 her as. al 


* a Planet on this Suppoſition, to. deſcribe 


an elliptical Orbit about * Sun, Ah a cit. 
cular one? 

M. I fee, plainly; the one is ks 
the other; -which , notwithſtanding, with- 
out this. NeduQion, 1 ae have Hons 


a ſtrange, WBC. r- 19h 
% Bist av: 

CxLIHII. P. 8 this, we. ** kink 
more, to do chan to make the 'Franſition 
from one - Law of Attraction to another: 
For if we next ſuppoſe that the Attradtioo 
8 inverſely: as the Squares of the Diſtancs 
from the Center of the Sun (which is the 
Law; you;;know, that really obtains) you 
will ſee the Deviations WW. the, 0 


o * 
7 ; 
1412 ye * M 
> 
wy : : 3p 4 44 
% 
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Caſe to this, not at all unnatural,” but fuch e Con — | 


is in Reaſon they ought to be. 

M. So far you ſhewed me bettle, whe 
both the periodical Times and Celerities of 
Bodies revolving according to' this Law are 
different from what they were in the laft 
Sppoſition ; the Squares of the periodical 
Times being as the Cubes of the Diſtances, 
and the Celerities inverſely as the Square 
Roots of the Diſtances, It was thus that 
the interior of our two Moons had twice 
the Celerity of 'the exterior, which was at 
4 Times the Diſtance, and but” the 8th 
Part of her periodical Time. 

P. Theſe Proportions aroſe from bring- 
ng the centrifugal Force into an Equili- 
brium with the centripetal, in the preſent 
Law of Attraction: The Foundation of 
the next Difference will appear more ob- 
vious, which is this. A Planet in the for- 
mer Caſe ſtill returned toward the Sun a- 
gain, though projected with a Velocity ma- 
ny Times greater than what was requiſite 
to make it move in a circular Orbit at that 
Diſtance ; becauſe it met with the greater 
Reſiſtance the higher it mounted. But it 
muſt be * 2 here, Where the 

Attraction 


ab | MATFHO-: or, The 
, Attration decreaſes, 38 the Squares of th 
| we Diſtances increaſs, - . 
1 M. Tam enen of this; for the Bod ( 
| eating with ſuch a haſty Decreaſe of Rel 
fiſtanee as it riſes, ſtill feels the greater Fx f 
eility in aſcending; and this muſt neceſkr- 
iy have a very different ann 5 
Cafe where it ſtill found the greater Dif- 1 
ealty. In ſuch Circumſtances, 1 is poſi 
ble, I conceive, if the Body were projed- 
i ed with a great Exceſs of Velocity, abo 
ll what would make it moye in a circular O- 
l hit at any aſſigned Diſtance, that it ſhould 
| never turn down again, but move on to. 
wards the Region of the fixed Stars. 
P. This is fo poſſible, Matho, that if 
it were thrown up hut with twice the Ce 
derity requiſite to make it maye in 4 Circle 
a the Point of Projeftian, it could next 
return towards the Sun, but run ous throu 
thaſe Spaces endleſly. 
X. — the legeafihia deer 
JeRtile Farce in this Caſe an Affair of gr 
Delicacy ! But what is the leaſt Velocity, 
wich which if a Body were projeftcd, * 
could not deſcend again towards the Nun! 
P. IF the Velocity with which a Jody 
wauld deſcribe a Circle at the Point of 
Projedtion 
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projection, be as unit, or 1, by Velocity „e N 
s 1, 4142, Se. it ſhould move in a. 


Curve, which does not return upon itſelf, 
wr incloſe Space, but runs out n to a 
greater Diſtance, 

M. Then a Velocity; les 4 once and 
: half the circular Velodty; would throw the 
Planet quite off through the ambient Space F 

P. It would. But if a Velocity as 'r, 
1142, would throw the Planet quite with- 
cut the Syſtem, it muſt return if projetted 
with any leſs Velocity. 

M. I fee it muſt, fince the Velocity you 
name, is the leaſt that could throw it quite 
off; however, at this Rate it may return 
from a prodigious Height; for there is 
hardly any fixing a Limit betwixt a bound- 
ls Space, and the next inferior bounded 
Figure: So that a Planet might aſcend, I 
think, to as great a Height according to 
this Law of Attraction as the former, and 
ſtill return again: Only a much more fkil- 
ful and meaſured Force of Projection is re- 
quired here than in the laſt CaſG. 

P. Vou expreſs the Difference of the 
Caſes extremely well: The attempering a 
ſmall Force (comparatively ſpeaking) has 
the fame Effe& here as the Application 40 

av 
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a vaſt Force there. However let us fy 


wv poſe that a Body is projected with a Velo- 


city a little greater than 1 only, or (that 
we may ſpeak of ſomething definite), with 
a Velocity as 1, 15; and ſince a Velocity 
as 1 would make the Planet revolve in a 
circular Orbit at that Diſtanee, a Velocity 
as I, 15 muſt carry it higher. And you 
will conceive the whole Matter the more 
eaſily perhaps, if you imagine that the Bo- 
dy moves, as it were, in a. Medium denſer 
nearer the Sun, but which becomes alway 
rarer, as the Squares of the Diſtances, to 
which the Body riſes, becomes greater. 
M. This indeed affiſts me, The de- 


* of Reſiſtance muſt have the ſame 


Effect upon the Motion of the Body, as 
Medium growing rarer in the ſame Degree, 
though I otherwiſe ſee the Strength of your 


Argument: The Body muſt riſe higher 


from the Point of Projection, or mount a- 


bove the circular Orbit, denne its Velocity 
us greater than 1; and yet it cannot fly 


quite off, becauſe its Velocity i is leſs than 


1, 4142. 


P. Suppoſe then, the Body being pro- 


jected with a Velocity as 1, 15, that a Dia- 
meter to the circular Orbit is drawn from 


the 
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he Point of Projection, but produced in- nn, 
(fnitely without that Orbit on the other vw. 
Side; and then you will likewiſe fee, that 
the Body thus projected, muſt come to 
cofs that Line at ſome Height or other, 
on the oppoſite” Side of the Sun: Or, at 
kaſt, you will ſee ſome Objection, which 
tinders you from aſſenting to this. 

M. I rather ſee the Neceſſity why it 
muſt be ſo; for I have the whole Scheme 
lſtintly in my Imagination, and what 
jou ſay ſhews me half the Ellipſis is al- 
ready formed The projectile Direction 
t firſt was perpendicular to this Diameter ; 
dt is, the projectile and attracting Forces 
dd upon the Body at right Angles to each 
1 WW ether : The Body, becauſe of its greater 
, WT Velocity, began immediately to move with- 
aut the circular Orbit: The two Forces 
r WY :f:d then obliquely upon it, which made 
t deſcribe a Curve without the Circle : 
fis Curve, fince the Body could not fly 
off finally, muſt come to croſs the pro- 
n daced Diameter again, in the oppoſite Ver- 


r 0 
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ex, to wit; for the Diameter goes through 
de Center fr the Sun: And then the Bo- 
J has performed half its Revolution. This 


tended Diameter becomes the greater 
Voi II. 3 | Axis 


AY bY 


MA TH Or, The 
„ Axis of the Ellipſis :- The Body Was at the 
- neareſt, Diſtance. to 42 — in the Point of 
gere ier z and is at.the-greateſt'-Diſtance 
from him nom in che other Extremity of 
the Axis., All. the Time therefore from th 
Point of Projection to this Point, the Hoch 
has moveck gradually with leſs Velocity; 
that the Areas it deſcribed in equal Times 
might he equal. Hence the projectile Foro 
became more languid, as the Sun's atm. 
ctive Force grew /weaker; And theſe tuo 
Forces act now on the Body at wr Ah 
again, eee Back. ett ben 
TS] Af 7 mg "4 2E II 
Cx IV b. Hans lab gl. 
Caſe perfectly well, Mar bo, and en 
to Nature. IT. he ſlower the Body moves 
the attracting F orce hath the more Time 
to act : t herefore it bends the Curve all 
along, till at length it acts again on the 
Body at right Angles to the projectile Di- 
rection, and by that Means hath more Ef- 
ficacy. But how doth: the Bo- r 
from that remoter Verteus 
M. Being now at its greateſt Height, i 
begins to return; and in deſcending its Ve- 
locity muſt be accelenite; in the ſame: Man- 


ner as it was retarded in . by the 
Maxin 
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Maxim we ſpoke of: For the Attraction to I... 


the central Body, 'which in its Riſing _ — 


dered it, now conſpires with it, and is 

qually ſtrong in equal Diſtances. — it 
auſt deſcribe the other half of the Ellip- 
{s, ſimilar and equal to the firſt;' and in 
equal Times. For in returning, it comes 
3 it were into a denſer Medium, and feels 


a ſtronger Retraction to the Center, and 


that inverſely as the Squares of the Di- 
ſtances; ſo that it cannot run out to an e- 
qual Height from the Sun on the other 
dide, as in the former Caſe; but returns to 
the Point from which it firſt ſet out, with 
the ſame Velocity, and in the ſame Direc- 
ton, Whence it muſt perform a ſecond 
Revolution, and a third, and ſo on with 
out End, by the ſame Neceſſity as it pers 
formed the firſt. 

P. You have prevented me wie; Ma- 
tho, in making one material Obſervation, 
which is, that whereas in the laſt Caſe, 
equal Halyes of the. Ellipfis lay on oppoſite 
vides of the Sun, here, on the contrary, 
the greater Half of the pdt lies: on one 
dide, 

M. I faw. I was -iinpodibles thine? two 
ſach contrary Laws of Attraction ſhould 

2 have 


2902 MATH O, er, The 
cb have the ſame Effect. In the former Caf: 
the Attraction was leaſt of all when the 

Body was neareſt the Center; therefore the 
Body paſſed on almoſt in the Direction of the 
projectile Force, as the Stone did When 
moving in a narrow Ellipſis about the Cen- 
ter of the Earth. But here the Attraction 
is ſtrongeſt of all, when the Body is near- 
eſt the Center: Therefore it cannot paſ 
on, as in that Caſe, but muſt have its Di 
rection moſt changed, or its Path moſt bent 
and incurvated in this Part. From hence 
ſee the Truth of what you told me, That 
the Deviations in this Caſe from the. former, 
are ſuch as in Nature and Reaſon they'ought 
to be. With Reſpect to this a Thought 
occurs to me, which I believe I cannot well 
expreſs to you, as it is yet but raw and un- 
1 

P. The Thought will come in View a8 
you attempt to explain it. 
MM. If we ſuppoſe the Point ol Hives 
tion to be the ſame, and the Velocity with 
which the Body is projected to be the fame, 
in both theſe different Laws of Attraction; 
we ſhall more clearly ſee the Difference of 
the Effects, and the 7 e from the 
one Caſe to the other, | 
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herefore' to compare them. © 

M. Suppoſing then the Point of Pro- 
xtion and Velocity the fame; in the laſt 
Caſe, becauſe the Attraction is weakeſt 
neareſt: the Sun; that is, at the Point of 
Projection, the Body will move forward al- 
noſt in the ſame Direction; or, if we may 
borrow the Points of the Compaſe to deno- 


2093 
P. I believe indeed we may ; 8⁰ on c 


Tenth - 
onference. , 


ninate the Situation of the Ellipfis, it will 


lie from South to North, for inſtance; and 
he circular Orbit, which the Planet would 
&ſcribe at that Diſtance, will lie in the | 
Middle of the Ellipfis ; the Sun being in 
the common Center of both Curves. But 
in the preſent Caſe, becauſe the attracting 
force is ſtrongeſt at the Point of Projecti- 
m, where the Body is neareſt the Sun, the 
Curve will be aft bent there ; and the 
Body inſtead of going on in the Direction 
af the firſt projectile Impreſſion, will be 
trongly drawn about; fo that this Ellip- 
is will lie croſs the other, or extend from 
Eaft to Weſt, The greater Axis of this 
Ellipſis will coincide with the ſhorter Axis 
af the former, but reach a great Way far- 
ther: For the Body here will riſe to a 
much greater Height, as having the fame 

U3 projectile 


— 
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3 projectile Velocity, and meeting with much 
AL leſs Reſiſtance. Whence the preſent, El. 

Upſis will be much larger, and the fame 
circular Orbit at the Point of Projection 
will lie i in one End of it, touching it in the 
nearer Vertex : And the lower Focus of 
the Ellipſis, ſſeſſed by the Sun, vil 00 
incide with 6 Center. of the Cirale., 

P. You. have already, attained: a, g rt 
Compaſs of Thought in theſe Matten, 
Matho, when you can purſue ſuch a cm. 
plicated Suppoſition with ſo much Juſtnek 

: and Propriety, This familiarly explains to 
us how, in the preſent Caſe, the Elliphs 
muſt lie unequally to, oppoſite Sides of the 
Sun, ae leayes no Room ins; Farther 
Doubt. 

M. I am ſatisfied with, this melt be⸗ 
cauſe I underſtand what I fay; WINS! con- 
feſs is not always the Caſe... ns hs 

b T0 ſpeak ſo as to ee one' 
ſelf i is no common Advantage; which we 
are not at all Times Auen 8 aware of, 
But farther, | F 


. 4 : . 


'CXLYV. Since you 725 6 + Neben that 
the Body in this Caſe ., muſt return to the 
Point whence it was firſt projected, La 


1 ; 
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the ſame Velocity and Direction which it ce 
had there at firſt und for that Reaſon per- 
ſorm a ſecond Revolution, and a third, Oe. 
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if it were projected from any Point of the 

Elipſis with the fame Celerity and Direc- 
non, which it Hacb in that Point in the firſt 
Revolution; that it muſt revolve in the fame 
individual Orbit ſtillj Pb 

M. I. ſee the Neceſſity of chis as mch 
hire as in the former Caſe; becauſe getting 
the ſame Celerity: and Direction in any 
Point is the ſame Thing, as if the Body 
had been projected from the fi Point, or 
rarer Vertex of the Ellipſis, and fo come 
up to that Point with the: requifite Velocity 
and Direction. In ſhort; this is none of 
the Particulars in hich: the ator Caſes 
differ. 

P. In Order to - deſcribe; or move in 
this Ellipſis therefore, you ſee che Planet 
might have been projected with a great 
Variety of Celerities and Directions, ac- 
e to the Point it was rer 1A 
rom? K Sa 

M. I ſee that in every Point Obi the | 
nearer Vertex, whence: we ſuppoſed the _— 
Frojection made, to the higher Vertex, the | 

U4 Celerity 


| uy MAT 
2 Celerity and Direction 84 We dif. 
> ferent, For in the lover Vertex: tlie Celan. ic 
ty was greateſt, and the Direction of the i 
projectile Force was at right Angles ta that 
of the attracting Force: From that Point Ml 
\ to the upper;Vertex, the Velocity grew al. ll : 
ways leſs, and the Direction of the two 
Forces became more oblique, till the At. 
traction began to bend the Curve toward il 
the other Extremity of the Axis. From Wl 
Suppoſition, and not Neceſſity, that deter. 
mined you to imagine the een, 5. 
from the /awer Vert. 

P. Moreover, — che mall trian- 
ular Bpaces, or Areas, deſcribed in equal 
Times, muſt be equal, you will conceive 
that the Celerity of the revolving Body 
muſt always be inverſely as its Diſtance 
from the central or attracting Body? 

M. I conceive this eaſily; for equal Tri 
angles have their Baſes Aae as abe fl 
titudes, 91111 

P. Vou likewiſe wy" kay th 
revolving Body is at the Extremity of the 
leffer Axis, it is in the middle a 0 be. 


— the greateſt e and the a ? 


W 


1. Tie 


to ebe, Pl 2097 

M. I remember it; and that this mid- o Tenth, 
de L Diſtance is! bir. pt to half the greater © md 
Avis. © 01) FOE &: 133 N SELF 1 | 

Py The Boh therifore at that Diſtance 
oi. he 4 , Ney between the 
greateſt and the leaſt ? 

M. It muſt; for fince the veloclty de- 
creaſes as the Diſtance is increaſed, when 
the Diſtance is half increaſed from the leaſt 
to the greateſt,” the Velocity will be half 
decreaſed from the greateſt to the leaſt. 

P. You expreſs it very well. But 
fince the Velocity at the lower Verter is 
greater than the Velocity in a Circle at that 
Diſtance from the Focus, and the Velocity 
in the upper Vertex is leſs than the Velocity 
in a Circle at that Diſtance, the mean Ve- 
city will be equal to the Eircular 1 
at the middle Diſtance? © 

M. So it ſeems; for in -paſſing Rom 4 
Velocity greater than the circular, to a Ve- 
locity that is leſs, the Body at the middle 
Diſtance muſt move with a Velocity equal 
to the circular Velocity at that Diſtance. ' 

P. Since then the Velocity at this Point 
s equal to the Velocity of a Body moving 
in a Circle at that Diſtance, and ſince the 
Peleription * Artus is equable to _— 

ne 
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i the Ellipſis and Circle, the whole Ellipti- 


* Ce, cal Area will be run over by a Kay paſling 
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from the Body to the Focus, in the ſame 
Time a the whole: Area of a Circle, whole 
Radius is equal to the mend Finn ton 
the Focus. ax: 
M. I gonceive it. The mall th 
Area deſcribed. in the Ellipſis, While the 
Velocity 1 is equal to the Velocity. in a Circle 
at that Diſtance, bears ſuch, Proportion to 
the whole Elliptical Area, as the ſmall.tri- 
angular Area,, deſcribed in a Circle in the 
ſame Time, my bears, to the whole circular 
Area : And ſince theſe. like Parts are de- 
ſcribed in, 1 Times, the whole Area 
on each Side muſt be deſcribed in * 
Times. i ln one nds. 1 
1 Therefore 1 the periodical Tings; of a 
Body revolving in Ellipſis, and in a Circle 
at the middle Diſtance, that is, on half the 
greater Axis as a Radius, 10 wt be e 
KY fame ?. 
450 M. I ſee with much rler it maſt be 
oY 


P. ITO — all pen you owl now 
obſerve, that When the Projection is made 
With a Velocity. greater than 2, and kb 


than 1, 4142, Ge. it. is us el x ue 


6 @CTD my 
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the Body ſhould revolve about the Sun in 7 


ſuch an elliptical Orbit, lying-unequally to = 


oppoſite Sides of the Sun; as that it ſhould 
-yolve about him in a circular Orbit, when 
the „ elocity is as 1, and the Direction of 
the projectile Force at right Angles to the 
Direction of; the attractive. Force? Gil {4 þ 

N. I. af de dag Bet üs juſtes 
natural as the other, and follows as neceſſa- 
rly from the different Force, or Direction, 
in the firſt Projection. All that is thought 
unnatural in this Caſe diſappears, when the 
Conſequences. of theſe different Conditions 
are rightly attended to. 

P. This is all then you wanted to kailer; 
and I ſuppoſe; 75 this Time you will allow; 
that we have ſpent more Time and Words 
upon it, than the Matter was worth; 3 8 1 
told you from the ne it _—_ wen 

CXLVI. 1. 9 „ Philo, 1 e 
low any ſuch thing. We have not yet diſ- 
courted an Hour upon the Subject, and now I 
ke the Rea ſons of hat before I thought an in- 
explicable Myſtery; heſides many entertain- 
ing Speculations Which you have acquainted 
me with by the way. I have not thought 
the e Time long oc q Have had 

me, 


ene me, for tlie fake" of nor-converſing an Hou 
n with you, to remain ignorant of thoſe things 


perhaps for alla my Life. If ever I come 
o apply more cloſely to ſuch | Matters," 
hope I ſhalli coticeive them more nl, 
for having ſeen the natural Reaſonms of 
Things before hand : But if ſome unfdre- 
ſeen Accident ſhould hinder: my applying u 
them hereaſter (which I hope and wiſh 
may not happen). I ſhall not at leaſt; from an 
Hour thus ſpent, be quite ignorant of them. 
And why do you N ſuch Haſte? Thi 
is the laſt time Jam to give you _ Trow 
ble. 


N ko of Inde debe eib bel 
von will eaſily collect by yourſelf; that there 
is no End of the V ariety of Ellipſes, Which 
may be deſcribed according to this Law of 
Attraction mote than of thoſe on the for- 
mer Suppoſition: And there is a prodigious 
Difference: _ in * Deyives: of ag Ee- 
m Ph Svaod aL 

M. I. <a debe Siena Di- 
Nance we imagine a:citoular! Orbit about the 

Sun, a Body might be ſo projected from 
any Point of it quite round, as to deſeribe an 
Ekllipſis, which ſhould {tilt viſe to the op- 


. and whoſe lane ſhould be - 


r %® OY 


 Coſmatheoria Putritis:\\ 
ame with that of the circular Orbit; and rg. Tem 


hat this Variety might be multiplied, 45 W GI 
ſuppoſed the circular Orbits to lie in dif- 
ferent Planes: But I do not yet fully con- 
Gays what you e een Ver 
of Ecoentricit . Moc ung 00 i 

P. The Eccentricity, you Ktibw; | is ah 
Diſtance: of either Focus from tlie Center. 
and you will Caſily conceive chat the Foci 
may be ſtill more and more diſtant from the 
Center, either when the middle Diſtance is 
enlarged, and the Ellipſis becomes greater; 
r when the middle Diſtance remains the 
ame, and the Ellipſis is of the ſame Length, 
but varies in Breadch. In the firſt of theſe 
uppoſitions there muſt be an inconceivable 
Variety, as we have alres dy ſeen: For if 
the Velocity as 154 142 would carry off the 
Body to an infinite Diſtance, by any leſs 
Velocity than that, the Orbit muſt return 
upon itſelf, and ineloſe Space, or make a 
bounded Figure. Hence the Velocity next 
kfs than that which would throw the Body 
quite off, muſt bring it back from an im- 
menſe Height. This you yourſelf expreſſed 
rery ſignificantly” before, when you faid; 
There was hardly any fixing a Limit between 


4 — Space, WE the net 1 
bounded 
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e bounded. Ngurt. And: accordingly, ſome 
2 Bodies, vhich thus revolve about the Sun, 
are ſuppoſed; to take not many fewer than 


ſix hundred Veats to perform their Cireyit, 1 

M. This {aſtoniſhing | Such Aa Poly T 

muſt riſe to an incredible Height; and — bo 

made but few Viſits down to the Center of mc 

| the Syſtem ſince the World began! jo 
= - | P. Between this greateſt Height, andthe mi 
1 leaſt (the lauen Vertex of the ſame Ellipſu, Wl. 
for Inſtande) where a Planet might revolve Wn: 

about the Sun in not many Days, there muſt Wl & 

be a vaſt Difference, and Room for _ 550 

intermediate Orbits. ul 42 kn 

. What muſt become of ſuch a Body, m 

if it ſhould. fly off? 1 

P. Who — ſuch A Queſtion a WM»; 

this, Mato? It could not fly quite off by WI 4 

Chance, nor be without Deſign, if it dd: WWW th 

But it is needleſs to ſpend Time in _ fc 

vie know ſo little-about. ——- 4 

M. Pleaſe then to tell me what you mean mi 

by the other ſort of  Eccentricity, where L. 

the middle Diſtance remains the lame? on 

P. It ſerves rather to acquaint you with WM th 


the periodical Times of Bodies revolving in i 
thoſe. eccentrick Orbits, than . it really 
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M. It would give me the gredter Pleaſure new. . 
b Know a little about it off that very Ach 
punt; though yu have told me ſomething | 
ready concerning their periodical Times. Tr 
often neceſſary, I find, to ſuppoſe Condi- 
bbs which do hot obtain, that we may the 
nore readily conceive Wit Pal Thus 
yur ſne wing me on what Conditions a Body 
night deſcribe an elliptic k Orbit, about 
ite in the Center of the Ellipſis, made 
ne more eaſily underſtand how it might 
&{cribe an Ellipſis about another in the 
Ficus, And witheut that Help, I don't 
know whether you e have beat it into 
ay Had! We agb Hodlt ui s 
P. Since the Elliph is deſcribed about two 
Points, as the Cirele is about one; the greater 
Aris remaining the ſame; you may conceive 
theſe two Points (or the two Fei) to recede 
fomeach other, nearer the Extremities of bis 
Axis, till they cœincide with theſe Extre- 
mities, and the Ellipſis becomes a fraighit 
Line on the one Hand; or to draw nearer 
ne another, till they both 00. incide with 
e Center, and the ne; age! eee a Cie 
de on the other: 1 
M. This I conceive without 47 Pifficul. 1 
y; becauſe, as I told you, we have tried 
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to draw the Figure all manner of wy, 
SS * how, 2 — ſhew the periodical Time 
of Bodies ving in ſuch bs” 6 
Orb ik IE 5 AT Lak: ONT HOT) 
15550 Gd 
Cxl VI. 'P. Ven ur before that: 40 
periodical Time of a Body revolving: in-an 
Ellipfis, and in a Circle. on the greater Semi- 
Axis, or middle Diſtance, as a Radius; is 
the. ſame.: Since therefore the middle D. 
ſtance remains hete unchanged, becauſe the 
greater Axis is ſtill the ſame, the pexiodiai 
Times in the Circle, or extreme Bllipfs on 
the one Side, in all the intermediate Bllipfes, 
and in the perpendicular Aſcent and Deſtent 
through the: trajght Line, which is the er- 
treme Ellipſis on e tber an 5 
equal among themſelvess. 
M. This is curious and-entortainings And 
I ſee the Reaſons we concluded from' before, 
are ſtill applicable, let the Elipſis became 
as narrow as we can imagine it, till it at laſt 
really become a;/fraight Line. 


= 2 > JS 


P. No ſince the Squarts of the Times 
are as the Cubes of the Diſtances, when the ur 
Bodies revolve in Circles; and ſince the WI - 
Times in Ellipfes, and. in Circles on their ber 
greater Semi-Axes as Radii, are equal; the t 

535 Squares 
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quares of the periodical Times will be as 7 


the Cubes of the middle Diſtances, as much — 
when the Bodies revolve in Ellipſes, as when 
1 revolve in Circles, in which the mid- 
Diſtance only remains, end . Eccen· 
viity diſappears.” | | 
M. This Regularity and ad is 
wonderfully remarkable: But what I moſt 
amire is the Times of the perpendicular 
Aſcent and Deſcent. In the laſt Caſe, the 
perpendicular Projections, to What Height 
bever they roſe, were ſtill gone through in 
the ame Time; becauſe the Revolutions in 
al Circles; how unequal ſoever, were ſtill 
xrformed in the ſame Time. And here the 
Times of perpendicular Projections obſerve 
the fame Proportion with · reſpect to their: 
Heights, as the Times in circular Revolu- 
ions do with reſpect to their Diſtances. 
P. Vou lay Things ſo well together in your 
Reflections, Mat bo, that you often help both i 
jourſelf and me to right Views of them. It i 
s certain, Harmony and Proportion run | 


rough all the Won and W of Na- 
ure 
M. If heed two ae ona 
rpendicularly up from the Sun, the ſecond. 
4 times higher, for Inſtance, than the firſt ; 
Vor. II, . 
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4 the Time of its 
S would be to the Time of the Aſcent ani 
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riſing and falling back, 


Deſcent of the other, as 8 to 1, chat the 

Square of the Time 8 * . as 1 
Cube of its Diſtance 47 

P. Vou are perfectly rights | 

M. By this Method, I preſume, we 
aight find out in what Time the Planets 
would fall from their preſent Heights, down 
to the Center of the Syſtem, if their Moti- 
ons were ſtopt; of . na 
ſpoke. before. 

P. Very cafily. The Time any Plane 
would take, to fall down to the Sun, if it 
projectile Force ceaſed; would be half the 
Time it would: take to revolve at half its 
preſent Diſtance: Or the Time of both its 
riſing and filling would be equal to a whol 
Revolution in a tun half the / 
Diſtance... 

N. — Time to think of this for: 
L fhould have imagined; inſtead of falling i 
half the Time of a Revolution at half the 
preſent. Diſtance, it muſt have taken a 4ti! 
. Part of the Time in which it Ly 
— at nen at . while" Di 


P. Conſider 


muſt be, —— 
M. If the Planet revolved at half che 


Vance, and if tlie Fd# receded from the 


Center to the Extremities of the Axis, the 
Elipfis would” become eXtreme, or degene- 
ate into à ſtraight Line; ail che Times 
both of revolving in the Ellipſis, and of rifing 
nd falling through the ftraight Line 5 
be equal; or the-midtle Diſtance, or great- 
er Semi-Axis. remains the mung: : Their 
Hilves therefore; or the Time of the per- 
xndicular Deſtent iti the ſtraight Line, and 


bn ele Semi-Ellipfis, or Semi: Circle, 


t the middle Diftatice, would be the fame. 
— I ſee it muſt be ſo. << To' fuppeſe the 


Time of the perpendicular Deſcent to be the 
ame as the 4th Part of the Time of à Re- 
lution in a Circle at the whole Diſtance, 


s to ſuppoſe that the Ellipſis degeherates into 
t ſtraight Line; and yet het i the Fhei Kill 
keep together in the Center, which is in- 
wnfiſtent 2 Or it is to ſuppoſe the Ellipſis, 
when contracted into a ſtraight Line, to have 
the Sun, not in the wider Focus, or * 
nity of the Line, but in the Center, 
Middle of it. 


$64 
P. Conſider mn of the two k — 


go en CD The 
cm. P. You correct your Miſtake way the 


WV niouſly. 


M. More depends, 1 perceive, on n 
Way of conceiving the Eecentricity to be 
come extreme, than I was at firſt aware of. 

P. Vou faw from your own Deſcription 
of the Figure, that the only Way to make 
it narrower was by widening the Diſtance 
between the two Pins, or Foci, till they 
could get no, farther aſunder for the Log 
of the Cord or String. 

M. It was fo, In order pred try 
this Calculation by. myſelf, I firſt find out 
the periodical Time of the Planet at hal 
the Diſtance, by the Proportion between ile 
Squares of the Tunes and Cubes of the Di 
ſtances; and Half of that will be the Time 
of its falling directly down to the Sun, from 
its preſent Diſtance? _ 

P. Or the Whole of it will 1 4 Tine 
both of the Aſcent and E Deſcent through that 
Height. Now, to conclude, Math} 
from all this you will ſee, though the Earth 
and the reſt of the Planets revolve, about 
the Sun in Orbits ſomewhat eccentrical, this 
no way diſturbs the Proportion between 
their periodical Times and the Cubes of their 


middle Diſtances. The Earth is farther 
from 


* IL 
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Fom the Sun in the Summer, than i in the Tem 


Winter: For from the vernal Equinox to — 


the autumnal, is about 8 Days longer, than 
from the autumnal to the vernal, becauſe 
the greater half of the Ellipſis is then to be 
un over; and about the mmer Solſtice 
the Sun's Diameter appears ſomewhat leſs, 
he being then farther Diſtant from us : And 
for all that we are not otherwiſe ſenſible 
of this, with Reſpect to Light or Heat: 
Our Heat particularly holds no Proportion 
with the Sun's Diſtance. 

M. I am as glad now to know theſe 
Things, as I was before afraid, left they 
might have diſturbed what I already knew. 
From hence I perceive that it is manifeſtly a 
Work of Contrivance and Deſign, that the 
Planets ſhould revolve in Orbits fo nearly 
circular. The Circle is but one of the in- 
umerable Kinds of Ellipſes : And it is per- | 
fly wonderful that ſo many Bodies ſhould 
be determined to this particular Species, 
when it was as natural and eaſy to revolve in 
ay one of ten thouſand others. 


CXLVIIL But you em to inſinuate that 
there are different Bodies, which revolve 
X 3 about 


i n 
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. about the Sun in thoſe eccentrical Orbit, 
— and aſcend to a vaſt Diſtance from him. 
P. Thoſe Bodies are indeed reckoned to 
be conſiderably more numerous than the 
Planets themſelves, either primary or ſecon- 
dary ; and are now allowed: to belong equally 
to our ſolar Syſtem, They reyolye, you ſee, 
by the ſame Forces impreſſed, and obſerve 
the fame Proportions in their Motions, at 
the Planets do, Some of their Periods 
ſeem already to be determined with a good 
Degree of Probability But more of them 
are ſtill uncertain, This i is a Subje& for the 
Induſtry of future Ages, _ Thoſe Comet; 
(for ſo they are called) do not move accord- i 
ing to the Order of the Signs, or from Wif 
to Eaſt, as the Planets do; ; but often directh 
eontrary; Nor do they reyolve.i in the ſame 
Plane with the Planets, nor in the fame 
common Plane amo! ng themſelyes; ; but more 
through the Syſtem al manner of ways: For 
this depends on their firſt Projection. Con- 
ſequently their Apbelia, or the remateſt Part 
of their Qrbits, lie indifferently to all Part 
of the Heavens. They all riſe above the 
Orbit of Saturn ; but pe of them mount 
toa prodigious Height bet cen that and the 
fixed Stars, Thus that Geng "A whoſe ex 
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riodical Time is reckoned to be 55 5 Years, nn, 
riſes to about 14 times the Diſtance of Sa- * 
turn from the Sun; which is an | 
Height, if we conſider it in itſelf, and hot 
vt is expreſſed in this ſmall Number. 

M. How is this found out? | 

P. Having the periodical Time and Di- 
ſance of Saturn (or of any of the Planets) 
ad the periodical Time of this Body, by 
the Proportion we have fo often mentioned, 
between the Squares of the Times and Cubes 
of the Diſtances, you may eaſily find out 
is middle Diſtance, or half the _ 
of its Orbit. 

M. 1 remember it: We thus find out 
the Diſtance proportional ' to any Time, or 
the Time proportional to any Diſtance, 
And this at laſt diſcovers to me the Mean- 
ug of the Particulars concerning which 
| aſked you in the Beginning of qur laſt 
Conference. 'The Upward and Downward 
vith reſpe& to the Sun, I ſee; or his At- 
tation, reaches far above the Orb of Sa- 
turn; ſince it extends to a Diſtance 14 times 
wider than the whole Planetary Syſtem. 
0 were it allowed us to find out what 
n 
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= P. Your Wiſh is prepoſterous at preſent 
yn The Knowledge of ſome Things is as wiſely 
denied us, - as the Knowledge of others i i 
indulged to us. 
M. Well. E alſo now appears wikcly 
diſpoſed, that all the Planets ſhould move 
in, or nearly in the fame Plane; fince other 
Bodies were to roam through the Syftem al 
manner of ways: For thus, 51 ſuppoſe, their 
interfering, or daſhing n each r b 
prevented. 
P. It is certain, Matho, ſince God pre- 
ſides over all Nature, that nothing can be 
ordered as it is, without a wiſe Deſign: 
The diſmal Cataſtrophe you mention is wiſely 
prevented and perhaps by this Means. To 
ſuppoſe that ſuch fatal Shocks in Nature 
may caſually happen, or that the Planets 
may be liable to Decays and Dilapidations, 
is not, in my Opinion, right Philoſophy ; 
but looks as if we imagined Matter v were 
governed by a blind Power. | 
NM. I come entirely into your Sentiments 
on this Head: But pray what is the Uſe 
and Deſign of thoſe wonderful Bodies, which 
move thus through the Syſtem, in a Manner Bl 
peculiar to themſelves? Are they habitable! Wl | 
ny _ * ſo near the Sun * | 
en 
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then run out to ſuch an unmneaſürable D . > 
ſtance from him? Can there be ſuch Bodies RA 
in other Syſtems? Or is ours ſingu lar? 

P. You touch upon 3 7 ſignal In- 
nance, where we ought humbly to adore 
and reverence a Knowledge ſuperior to aur 
own, even in thoſe Things, the Uſe of 
which we are quite ignorant of. 

M. And for all that I have heard Comets 
ſpoke of in Converſation, | with. a Certain 
Dread and Horror. + 

P, That is the Thing: They * viſit 
us, or rather the groſs of Mankind rarely 
obſerve them ; therefore their Appearance 
has been thought ominous. Formerly 
they were imagined to forebode ſome great 
Diſaſter, or general Calamity to the Inhabi- 
nts of the Earth: And lately they have 
been thought to be defigned for bringing about 
great and fatal Changes to the Earth itſelf, 
by Deluges and Conflagrations. And cer- 
tainly, when beheld through the Teleſcope, 
they make a frightful Appearance, with 
long blazing Tails, and ſomething like fiery 
Hair about the Nucleus, or Star itſelf, Others 
think they ſerve to recruit the Expenſe of the 
dun and Planets, which without ſuch Re- 
parations muſt waſte and become at laſt _ 

N le 
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„les. Others think this Expedient farced 
we and unnatural, that a greater Number of 
Bodies ſhould. only ſerve to repair the De- 
cays of a ſmaller. And in Truth, all theſe 
Conjectures ſhew rather that natural In 
patience, which is planted in the Mind of 
Man, of being ignorant, than their Ability, 
to find out the true Reaſons of Things. 
M. How various and wonderful are the 
Works of God! This is a new and tremendous 
Scene! It is not indeed without Reaſon that 
you ſay, we 9 to adore and reverence 
a Knowledge ſuperior to our own, even in 
thoſe Things whoſe Uſe and Nature we 
cannot ſo much as gueſs at. How dreadful 
is the Power of that Almighty Arm, which 
ſo projects theſe unknown Bodies that they 
paſs without the Limits of our Warld;— 
with ſuch meaſured Force, that they return 
from thence, inſtead of flying off to other 
Regions of the Univerſe, — with ſuch 
Direction and Skill, that "they do-not def 
againſt the Planets, and bear down the ha- 
bitable Globes of our Syſtem! How: far are 
we from the full Knowledge of Things 
Or can our Deſires of Knowledge ever be 
ſatisfied? Why are they ſo ſtrong and natu- 
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oy 


A _— F . —_— 6 ——— 


 Cofmatbearia\Pwuerilis.” 315 
Von ſay they are prepoſterous at preſent: . 
Pen will they be proper? — after we — 
ve dead? You, own. there is 4 ngtural In- 
hatience planted in the Soul of Man. 
P. The Sentjments of Rererence, Matho, 
which the Subject we ſpeak of excites in 
your Expoſtulations are ſomewhat warm. 
But are you not afraid leſt they * you 
w the Raillery: of your Eguat? 

M. Why ſhould they expoſe. me? 

P. Thoſe, whom Birth and Fortune have 
nile Shove. OR en d, laugh at 
theſe Things. 


M. What is it then they are ſerious 
bam? 

P. Haumds, Horſes; Dreſ, Divan] 
and in Time, Drinking, Gaming, &. &. 

M. I find ] hays no Turm for theſe great 
Exploits, . and muff he content with a leſs 
Share of Reputation than they afford. 
But with Reſpect to the Subject we are 
ſpeaking of, could you bear the Importuni- 
ty of two or three Queſtions, for my Satif+ 
faction, before I take my Leave of you? 

P. | eee e , thn 
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ee . 
1 CxILAx . Al fit place up i 
| preparatory to what I want'to'know, tell me 
| wherein a matefial Syſtem aids and aul the 
| eee 
| P. Inſtead of two or- three Queſtions, 
you ſeem to begin a new and laborious Sub- 
ject, which we Have not now en to Ul 
courſe upon at due Length. l 
M. Do not fear; I ſhall bring my Que 
ons within a narrow Compaſs. 
P. You" have Principles whereby you 
may fatisfy yourſelf in this Affair, if you call 
. to Mind what we faid before, concerning 
the ſluggiſh and inactive Nature of Matter. 
A material Syſtem is made conſiſtent with a 
Degree of Life and Activity, by a wonder- } 
ful Inſtance of Divine Power; but can no 
Way beſtow Life or Activity, or any Degree 
of them, upon the Soul. When we examined 
Matter in all Views, we found it utterly in- 
capable of ever becoming a ſelf. moving Sub- 
ſtance, even by any Power. To aſk if the 
Deity could make it ſuch, -was to aſk if he 
could perform a Contradiction. Such 2 
Thing is not the Object of any Power. It 
is joining together — Ideas in the 
Brain of 55 or rather joining W 
r of 
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Words in his Language; which: : expreſs in- Can " 


confiſtent Ideas: Such Ideas cannot be join- www 


ed. Hence Matter is a reßſting impeding 
*ubRance, as it is a ſolid extended Subſtance. 
Conſider how deep theſe Things go. — 
We know not, nor can we name a greater 
abſurdity, than that Lion to. a dead and 
orpid Subſtance: ſhould give the Soul Life 
and Power, or any Degree. of them; or that 
Syaration ſhould again deprive it of theſe. 
The Soul therefore muſt be percipient and 
ative in its oyn Nature, independent of 
Matter . Examine in your own Mind, 
if this be ſaying any more, than that a liu- 
ing Being cannot aha its * fe. 5 en ang 
Deadneſs, 7 oi 27715 
M. It is GaiafaGory. 6 | 

P. Farther, Matbo; Matter, RG beſt 
diſpoſed, muſt limit the Power and Activity 
of the Soul : - And. when diſordered or in- 
diſpoſed, may quite obſtruct or impede its 
Operations; but can in no Manner aid, or 
offt its Power and Energy, otherwiſe than 
by confining, and determining them to one 
Manner of Exertion. Hence the Soul, when 
ſeparated from Matter, muſt be freed from 
Indiſpoſition, and have the Confinement 

taken off from its 2 Activity. | 
M. That 
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PR... ... I. That is del gheful ! Vi 
5. And certain falten kes dt hall 
being Being, and the marerial Frame a dead 
dubſtance, liable to Diſorder: Such a Prathe 
at beſt, can do no more than be inſtrumenta 
in a limited Degree; and when the Parts of 
i are diſordered, the living Being languithe 
{ill under greater Confinement. Prom 
herics proceed thoſe many equivocal! Ap- 
peurances, which we underſtand ſo ill, and 
reaſon ſo falſely upon; The Soul ſuſſen 
from the Union, and has the Diſorders af 
the Frame imputed to it; While Matter 
exalted above itſelf, in being made inſtru- 
mental to the Activity of the'Soul; © Upon 
this Account we aſcribe the Life of the dbl 
to nothing ſo mucii a8 to Mutter, or rather 
to nothing but Matter; and every Shock af 
the material Syſtem alarms us They who 
ſeek q Num from Paradox”. and Novelty, 
take the Advantage of our ignotunt Conceſſi- 
ons, fortify our Fears; inſtead of untavellitg 
the Subject, and triumpk in che utilverſit 
Lofs of Being, which they thireaten to Man- 
kind. Whereas, would · we diſtinguiſh'care? 
fully in Our Reafoningv, between two ſuch 
oppoſite en my fn (77 
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poin int them. For, as I ſaid, . en This 2. Tenth _ 
tance of Almighty Power is, that' the Soul 8 
lives and perceives in Conjundtion with Mat- 

ter, and not thatrit ſhould live, 'Perevive ie and 

A, when' ſeparated from that. What we 

ſe ſhould remove our doubt; the great Dif- 

feulty is already performed: Every Act and 
Perception of the Soul, in a State of Union, 

s a firm and certain Proof, though but a 

faint Specimen,” of the active and percipient 

Nature of the Soul, when exiſting by itſelf, 

and freed from the Limitation'of a dead Sub- 

ſance. In ſhort, conſider Natter as it is 

in all the Univerſe beſide, as it is ira Stone, 

as it is in the Herb of the Field; the ſame 
it is in the Body of Man, the wonderful | 
Workmanthip only excepted: 

M. You have faid enough, Plitim « T 
call to Mind all the Particolire you ſhewed 
me at large before; concerning the inert Na- 
ture-of Matter.” 115 very Sluggiſhneſs and 
Paflivity ſuppoſes the Power-of the Deity 
conſtantly exerted in every EA it is thought 
to perform. So little can it impart Life and 
Activity to any other Thing! I am much 
pleaſed in this reſpect, that we conſidered the 
Nature of Matter ſo narrow y andonall — 

y 
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wh My Conviction: was ee = is dul with 


out any remaining Scruple.. And now I fee 


that every Concluſion we. then made waz 
an Argument for the ſelf-ſufficient: Nature 
of the Soul; in Oppoſition, I mean, to i; 
ſubſiſting by the Help of Matter, or owing 
any Perfection to; or borrowing Power from 
that dead Subſtance. — One Thing more 
with Reſpect to this, which you may an- 
ſwer in two Words, and] have done. What 
do you e eee 
Paradox and Nouelty⸗? 

P. In two Words, dhe Mortality af the 
Soul is but an upſtart Notion, when com 
pared with the Knowledge of its immortal 
— unperiſhing Nature, which is as an- 
cient in the World, as the Creation of the 
very firſt Man: Nor was it called in Que- 
ſtion for a long Series of Ages (I might 
tell you near the very Olympiad), When 

Men began to affect a new Reputation of 
Learning, from maintaining what was ne- 
ver heard of before. Then at length the 
ence of the Deity and Immortality of 

e Soul began to be diſputed.  . 

M. You mean that theſe two Truths 
were - immediately revealed by the Creator. 
himſelf to the firſt Man ? — 
P. Ido; 
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P. I do; and this is as certain WP. 


Truth in Philoſophy. - | 
M. I remember ſomething you curſori- 
|} hinted concerning the Creation, in our 
on Diſcourſe, — But might not theſe 
Notions have been again target; or fallen 


into Oblivion? 


P. They never could be forgot by ſuch 
dependent Creature as Man. They might 
in Length of Time be diſguiſed by idle Fas 
bles, or human Inventions ſuperadded, (as 
indeed happened), but it is impoſſible they 
could ever wear into Diſuſe, or be loſt; 
there are ſo frequent and ſo many Occa- 
fons to call them to mind, in Life, and 
in Death, The Indefeaſibleneſs of theſe 
two Principles is owned, or rather clearly 
proved, by ſome Authors, who notwith= 
landing contend that there are whole Na- 
tions of original Atheiſts, without any No- 
ton of, or Name for 4 Supreme Being : So 
that you may cally allow, it cannot be de- 
tied, 

M. I begin to ſee the Reaſons why ſuch 
Notions, once broached in the World, muſt 
be conveyed down to all Poſterity. But 
then if it be certain that they were revealed 
o the firſt Man, it is hard to conceive that 

Vor. II. * there 


— theiſts: For all Men muſt have deſcends! 


chere ſhould be any where a Nation of A. 


from him, and theſe Notions have ben 
propagated together with; the Species. 
P. You have Reaſon ſo to ſay. Atheiſa 
and Irreligion is not the Vice of Ignorand 
but of miſapplied Knowledge, * And that 
there ſhould be whole Nations of original 
Atheiſts is contrary to the Reaſon and Na. 
ture of Things; unleſs we will ſuppoſe that 
Mien at firſt grew out of the Ground, in 
different Parts of the Earth, ſome upon 
the Banks of the Tanais, and others an 
the Flags of the Nile. 

M. Vou bring to my Mind the old Di 
pute between the Scytbians and Egyptians 
— Theſe fhort Hints you have now fup- 
geſted, I muſt confider by myſelf hereat- 


ter; but to come to the TEN? prin- 


cipally intended, tell me 


n poſſible that a Man might 
not be delighted with the Knowledge and 
Contemplation of the Works of Nature, 
which we have been e about 


* „S Zlion's various Hiſtory, Book _ Chu zl, 
0 undes rd Bap S Ae 


 Coſmatheoria Puerilir. 323 
P. It is directly impoſſible that a W 8 
Bring: could be indifferent, or unconcerned © 
about them. We art carried by Reaſon it= 
elf, the commanding Part of our Nature, 
to the Admiration and Study of thoſe Works. 
A natural Curioſity, no Footſteps of which 
is to be ſeen among the inferior Creatures, 
at firſt engages us, (ſo artfully are they 
contrived t6 catch the Soul with Wonder!) 
and this is ſoon improved into a rational 
Pleaſure. And fince they are the Works 
of the Deity, by how much the more we 
ſke the Power and Wiſdom difplayed in 
them, ſo much the more muſt we admire 
and reverence their Author. But farther, 
they were ſet forth purfly with this very 
Defign; for you ſaw before, That all Things 
were made for the Sake of rational Beings. 5 

M. It is inconteſtable that what is of 
kf Dignity, muſt always be referred to the 
Uſe of that which is more noble; and 
Reaſon is the higheſt Perfection among 
Creatures. ; 

P. He therefore, who has not a Taſte 
for this rational Pleaſure, fnuſt have his 
Mind emen * engaged in lower 


Purſuits, 
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M. And he, who follows the Dictates of 


—— Reaſon, muſt always wiſh for a more perfet 


Knowledge of the Works of Nature? 

P. Certainly : Inſomuch that he cannot 
diſengage himſelf from this Deſire, other. 
wiſe than by firſt enſlaving his Reaſon, and 
making it ſubſervient to inferior Views. 
M. Will this endleſs Bau, of en 
ledge be always ſatisfied? | 

P. Put the Queſtion _ Maths; Wil 
God, who is the ſupreme Reaſon, ultinateh 
gratify- the rational Defires of his Crea- 
tures ? and then try if you can doubt of 
It. 
1 Hepes then the Soul muſt not bh 
be immortal, but eadleſſſy happy? 

P. And endlefily advancing in Happi- 
neſs alſo; ſtill going forward in the Im- 


provement of its Nature, and the Know- 


ledge of the Perfections of its Creator. 
Whence (if I might uſe the Expreſſion) 
the Relation between the Deity and the - 
tional Soul ſtill becomes ſtronger. For i 
is altogether contrary to the Eternal Reaſon 
(which Truth you ought to have ſtrongly 
imprinted on your Mind, as a Cure againſt 
the Fear of Death, and a Comfort in the 


M.iſeries of Life;) it is, I ſay, altogether 


contrary 
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contraty” to the Efe-nal Reaſon,” that by Cg. 
how much the more perfect the rational v 
Soul becomes, it Thould be ſo much the 
nearer to becoming nothing. Which Ab- 
furdity muſt nevertheleſs take Place, if it 
were ever to have an End. Hence the 
longer it lives, the leſs it can die. 

M. O! pleaſing Truth! —y Condi- 
tion of the rational Nature! 

P. Suppoſe, Matho, for a Mkilful Artiſt 
does nothing raſhly, deſigns nothing in vain; 

ſuppoſe that the Deity, through-all the Lapſe 
of paſt Ages, has ſupported the Univer 
by ſuch Miracles of Power and Wiſdom, 
only that he might at laſt pleaſe himſelf, 
with letting it fall to Pieces, and enjoy the 
Spectacle of the Fabrick lying in Ruins. 

M. Can I harbour ſuch a Thought of 
the Deity ! Or ſuppoſe this a me wor- 
thy of infinite Wiſdom ! Fei 

P. Suppoſe at leaſt, that the Deity will 
utterly cut off that Nature, for whoſe Sake 
he created the Univerſe ; the material F a- 
brick itſelf ſtill remaining. 

M. This is ſtill more againſt the Nane 
of that Being, who is the Eternal Reaſon 
w aboliſh the rational Part of his Works, 


and cheriſh a Heap of Matter! 8 
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e P. Can there then be a greater or ſtrong- 
Ver Security for the Irnmortality of the Soul, 

than the immutablt Natage of the Dat 
dition of the mene N ee. N Eternal Rea- 
ſon that cannot yield to Time or Accident, 
to Sickneſs or Death, and the Divine Na- 
ture that cannot change, are the fm 
Pledges of its Immortality! You have made 
me as ſecure, as if I were already among 
the Bleed, and in the Poſſeſſion of Joys 
beyond the Grave. This is the only Au- 
let againſt the Fears of Death, and Evil 
of Life. The Nature of the Soul, and 
— ths ba rauh 


CL. P. Let theſe Men conſider this 
Matho, who are ſuch zealous Partiſans for 
the Mortality of the Soul. 

M. It ſurpriſes me much that any Man 
ſhould ſhew his Zeal in defending ſuch a 
Notion, or be ſo much an Enemy to An. 
ſelf as ſeriouſly to wiſh it true. 

HP. You may ſoon meet with ſuch Book 
whers the Notion is de fende. 

M. I thould hardly think them wiorthithe 
Peruſal; for it ſeems to me a direct Con- 
3 tradiction 
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tradiction that any Man ſhould be in love 


with being: Nothing, becauſe then he could — 


have no Defare remaining for any Thing 
«fe. It is, I think; in Conſequence of our 
love of Exiſtence, that we doſire any other 
Thing whatever; that we wiſh one Thing 
rather than another, and conſult our Repu- 
tation even after Death. Why ſhould a 
Man who wiſhes to be nothing care for 
what might happen, or for what might not 
happen, hereaſter? Or even before? He 
can have no Intereſt in any Events, provided 
he be cancelled-ant of Nature. The only 
confiſtent Action he could go About, were 
immediately to put an End to his Life, and 
do all in his Power to get rid of Being. 
In ſhort, - as Things appear to me, the De- 
ire of Exiſtence is the Foundation of all 
our other Deſires, and of all our Endea- 
vours : Otherwiſe let me ſee what it is a 
Man ſhould wiſh or ſtruggle for, who 
wiſhes to have no Relation with Beings, or 
their Actions; or any Thing in Exiſtence ? 
To with that the Relation with Things ex- 
ſtent ſhould continue, and to loſe Exiſtence 
at the ſame Time, is repugnant. 
P. You ſhew extremely well,  Matho, 
not only the ſhameful Falſhood that lurks 
Y 4 in 
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* in the Soul of a Man, who ſhews a Zeil 
—— in propagating this Notion; but the expreſ 

Contradiction that a Man ſhould be con- 
cerned for any Thing, whoſe greateſt Con. 
cern it is that he himſelf ſhould be nothing 
The greateſt Concern, I ſay; for if any o- 
ther Concern could be greater, that muſt be 
for Things in Exiſtence :-+ Non-exiſtence 
has no Concern belonging to it. And if he 
had a greater Concern about Things in 
Exiſtence, he muſt, by the Exceſs of his 
two Deſires, wiſh to exiſt himſelf, that he 
might contribute his Endeavours, or parti 
cipate the Pleaſure of the Succeſs. You 
remember the laſt dbſperate Comfort of the 
Carthaginian Queen; Omnibus umbra lots 
adero; No Man ever wiſhed to be 
totally extinguiſhed in Death, who had a- 
ny Concern about poſthumous Events. 
M. I remember likewiſe the Story, how 
the Shame of being expoſed naked after 
Death hindered the Milgian Virgins, 1 
think, from putting an End to their Lives, 
when nothing elſe could, - Nor can con- 
ceive how any Perſon could throw aſide al 
Concern for his poſthumous. Reputation. 
Which ſhews, not . that he does not 


iſ, but that he — not ſuppoſe - 
ſha 
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ſhall be quite extinguiſhed in Death. And 7 


though it ſhould be ſaid, har es hes SY 


groundleſs Prej ice which Men fall into; 
yet it ſhews that the Defire of being always 
Something, and the Preſumption that we 
ſhall always be om is = — the 
ſtronger. , 

P. The Diüngenuity * theſe Men's s 
Zeal appears alſo from thence, Matho, that 
Non-exiſtence is really nothing, and fo can- 
not in the Nature of Things be t e Object 
of Deſire: All the Objects of Deſire lie 
clearly on the other Side. It may be faid, it 
can as little be the Object of Averſion; but 
the Good it would deprive us of makes it 
a much the Object of e as 4 n 
Evil can be. 

M. The Colnkeiquence i is plain. | 

P. Since therefore we can only dente 
auh real, that is, Exiſtence and Plea- 
ſure; ſince this is the Law of our Nature, 
and equal to a phyſical Neceflity ;- we can- 
not be ſo conſtituted by the Author of our 
Nature, as neceſſarily to deſire one Thing, 
and be deſigned for another, which is the 
direct contrary of it. Had we no Deſires 
at all, or rather were we cloyed with Ex- 
ende and * — Happineſs, that 

would 


— — 
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* would ſhey: that we were deſigned idr vt. 
er Extinction: But it is | repugnant- that 


Happineſs ſhould be Aübultins. or other 
than the Object of Deſue. 11 H 4-4, 
M. From What you: fh it — to fol- 
bur (and 1) fee it muſt), that Miſery and 
Pain are the only Obyachs. of e 
the Nature of Things. HE 41 L 
. Jeu are a Fen 
again it will likewiſe follow, that they on- 
N. when fear the dad Canſequences 0f 2 
mis- ſpent Late; can wiſh for a total Neath, 
And this, When you have examined Things 
en all Sides, you will find to be the on 
Caſe wherein it is pothbls! to wiſn to be ut- 
terly cut off: But it is in vain; the Law 
of our Nature is as immutable as Fate. 
Puniſhment is as unavoidable in the one 
Caſe, a8 Happineſo is certain in the other. 
is Man 1) that me may ſtrongly. contend 
for the Mortality of the Soul, out of Vain- 
Glory ; though at the ſame; Time their 
Nature ſhrinks back at the ſerious Thoughts 
Affectation ſo; far as to make it a Point 
of Honour, to appear oonſtant to the laſt, 


f of bringing a Diſrepute upon their 
” OO : Character, 
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character, or their Principle (as is reported , n, 
of the famous Atheiſt Spina) yet this 
ſbews the Inconſiſtency of their Thoughts, 
rather the Perverſeneſs and 'Difingenuity 
of their Hearts, to pretend a Concern for 
their Reputation, and a Fondneſs of being 
thing at the fame Time. 80 that there 

s nothing but Perverſeneſs and 'Contradic= 
ton on this whole Side of the Queſtion. 

M. Thoſe Men, 1 think, "affect che Re- 


place their Zeal i ſhowing chat the rational 
doul muſt be cut off, and — 
Deity to govern the World. If this were 
Matter of Triumph to them, what is it that 
could b Grief Fp 
Frame 

CLIL/ p. On Wee ata: 
we might obſerve that, as it draws near to 
the brute and unthinking Nature; not to 
deſire the Continuation of Exiſtence, ſo the 
greateſt, the beſt and moſt virtuous among 
Men have ſhewi the moſt ardent Deſire 
or the Immortality of the Soul. This is the 
Spring of all the virtuous Actions in Life. 
No Man ever died in the Cauſe of Virtue 
"ad Liberty, bo the Sake aß Truth, in De- 


fence 
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Sc of his Country, or onthe dene 
pPeſterity; who had not Immortality in ſome Ml 


Senſe or other before his Eyes. Cicero ſays, 
Nemo unquam fine magna ſpe immortalitatiiſ 
fro patriaofferretad mortem. He obſerves that 
 Themiftocles; Epaminondas, all the great Men 
of Antiquity, and he himſelf; needed have 
given- themſelves no Tron * | hs Sake 
Sed neſcio quomodo zabep us in ee oP 
feculorum guoddam augurium Futurorun; 

iaque in maximis ingeniis, altiſimiſque ani- 
mis, & exiſtit naximè, & uppuret facill- 


mens, qui ſemper in labor ibus, & periculs 
videret? Why do we: fo ſtudiouſly pro- 
vide for our Children, but becauſe we think 
the Relation between us and them is to laſt 
after Death, interminately? No Man fixes 
a Period to his Views in this Caſe, We 
endeavour by great and noble Actions to 
deſerve well of our Country; not becauſe 
we wiſh ſoon to be cut off from the Na- 
ture of Things; that would be the Source 
of ' Indifference, of Neglect, of Selfiſhneſs ; 

but becauſe we preſume we ſhall ſome 
Way or other till have an Intereſt in the 
Welfare and Proſperity of the Survivors. — 


nvents and digeſts ſuch a Syſtem of Laws, 
s he thinks may be eternal. He adopts 
he whole Common-wealth for his Off: 
ſpring, and upon that Account never pro- 
poſes an End of the Relation between him 
and them, more than a Parent does with 
Reſpect to his Children. He provides as 
far as human Forefight can, a Remedy a- 
rainſt every Emergence or Accident which 

he fears might prove fatal to the Commu- 
nty ; and figures to himſelf, in the ſecret 
Workings of: his Mind, their thriving and 
flouriſhing in Ages to. come, without any 
Bounds to the pleaſing Proſpe&t *. —— I 
need not purſue this Subject farther for you, 
Matho, your own future Obſervation will 


* Theſe ſeveral Notions will be allowed to be more 
authentick, when it is known they are Ciceros. His 
Words are, Maximum verd argumentum eſt, na- 
turam ipſam de immortalitate animorum tacitam judi- 
are, quod omnibus curæ ſunt, & maxime quidem, qua 
poſt mortem futura ſunt, Serit arbofes, quæ alteri ſæ- 
culo proſint, quid ſpeRans, niſi etiam poſtera ſæ- 
cula ad fe pertinere? Ergo arbores ſeret diligens agri- 
cola, quarum aſpiciet baccam ipſe numquam. Vir 
magnus leges, inſtituta, rempublicam conſeret. Quid 
procreatio liberorum, quid propagatio nominis, quid ad- 
OPtiones filiorum, quid teſtamentorum diligentia, quid 
pla ſepulchrorum monumenta, ID elogia ſignificant, 
niſi nos futura etiam cogitare.. Tiſcul. Jug. Lib. 1. 

3 | ſhew 
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Canbane, ſhew you, that the Deſit of Immortalii; 
8 in ſome Senſe or other, is the Source of e- 
very great, every brave, and gallant Action 
among Men. Read ancient Hiſtory, con- 
ſider the preſent Times, look/into the Works 
of the Learned, fix your Eyes on all the 
greateſt Examples, on every the moſt con- 
ſpicuous Perſon; you will find all full of 

_ Spirit, and ariſing from this Deſire. 
M. What you ſay gives me a different 
Project of Things — what I had be- 
I begin to ſee that the Date u 
—— in ſome Shape or other, ot 
perhaps under ſome Diſguiſe, is che great 
Principle that animates human Life: Ot 
rather I ought to have ſeen it before, when 
I faw that the Defire of Exiſtence is the 
Foundation of all our other Deſires, and of all 
our Endeavours. Hence the loweſt, as well a 
the greateſt, among Men, are conſtantly puſh- 
ed on by this Principle; ſince all the Pro- 
viſion that is made for Life, is plainly an 
Endeavour for the Continuation of Exiſt 
ence, and not with a View Wy 

to Being. 

P. The Obſervation is vary juſt, The 
Principle of Self. Preſervation always works 
Tor the Continuation of Exiſtence, and in 
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. 1efe Sing Being formally! extends to che . 2 
Deſre of Immortality; which therefore S 
cannot be found in the brute Nature. This 
Deſire may often degenerate into a Vice, 
s when we think we can never make Pro- 
non enough for the ſenſitive Part of out 
Nature: It is then under a Diſguiſe, but 
ſill it is at the Bottom. The Deſire is ſtill 
good in itſelf, and neceſſary to our Nature: 
But Reaſon then is made the Slave of 
Senſe, and perhaps the Inſtrument of Vice. 
In ſhort, Marho, | This original Defire : 
ſhoots out into a thouſand different Forms 
of Action: In the ordinary Efforts of Life 
it is leſs taken Notice of, becauſe every one 
purſues the ſame Track; but where it ſtrikes 
out of the common Road, it becomes re- 

markable. Confider how many different 
Ways Men have taken to preſerve their 
Memory when gone. Every one who has 
Power, or Money, or Genius, falls on ſome 
Means or other, to inform Poſterity, that 
ſuch a Perſon once. exiſted. — Et gud- 
lenus nobis denegatur diu vivere (ſays Pli- 
y the younger) A e gd 
ms vi xi ſſe te 

M. It is ſoz Men have togttived ſome 
dort of a Way to ſurvive themſelves in _ 

an 
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3 and Marble; in Books, Buildings, 'Monys 
— ments, Pyramids, Pictures, Pillars, Inſcrip 
tions, and many more Ways than I a 
name. What would not Men give fy 
Exiſtence itſelf, when they endeavour tc 
preſerve the bare Memory of having exif. 
ed with their utmoſt Induſtry ! For it i 
certain that all Deſire of poſthumous Praik 
and Reputation proceeds from a Deſire d 
poſthumous Exiſtence, : if I might uſe ſuch 
an Expreſſion. 7 
Pe. And in tbis Reſpect, choſe very Men 
who boaſt the Happineſs of being utterl 
cut off, ſhew themſelves equally induſtriou 
with others; ; whereby their Candor and In- 
genuity may be judged of *, The Atheil 
is formed in Oppbũtion to his own Prin , 
ms : He burns wat a Deſire of ou 


— A. a— — — — 
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„Thus 8 

Avia Pieridum peragro loca, nullius ante 

Trita ſolo; juvat integros accedere fonteis; 

Atque haurire: Juvatque novos decerpere flores, 
Inſignẽmque meo capiti petere inde coronam, 
Unde priùs nulli velarint tempora Mu. 

Primùm quod magnis doceo de rebus; & arctis 

Relligionum animos nodis exſolvere pergo: _ 

a Deinde, quod obſcurs de re tam Jucida pango 
Carmina, Muſeo contingens cuncta lepore.  - 
Lib. 4. Ver. 1. The Author here builds his immor- 
tal Fame on the Doctrine of Annihilation! ' 


mous 
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mous Praiſe, as well as preſent Admira- 6 


ton: He writes; diſputes, propagates his 
Principles : He cannot diveſt himſelf of 


the Deſire of Exiſtence : No Man ever got 


Caſe I mentioned to you. Therefore it is 
2 fallacious Argument in a late famous A- 


pologiſt for Atheiſm, to tell us how many 
geat and learned Men have been Atheiſts x. 


Were it ſo, their Learning could be no 
Pea for their Principles; more than this 
Author's is for the Defence he makes for 


them: But in Truth Learning and Knowledge 
never nat a Man an Atheiſt, nor never will. 


* Mr. Beds when he. would, Ya = how cant 
derable Atheiſm i is, ay} —— Gitt fi, ſans repeter tous 
k examples que j'ai deja rapportez ou dans mes Pen- 
ſtes Diverſes, ou dans mon Dictiona ire, je vous. nomme 
kulment quelques-uns des modernes, que. Yon accuſe 
0Atheiſme, un Averroes, un Calderinus, un Politien, 
un Pomponace, un Pierre Bembus, un Leon Dixieme, 


un Berigard, un Viviani, un Thomas Hobbes; pourrez- 
vous croire avec le Pere Rapin qu'il n'y a qu'un * 
Auteur de ſonnet ou de madrigal, qu'un 

qu'un Courtiſan, & qu'on femme galante qui folent 
ſulceptibles de I religion! Peut · on caracteriſer ainſi 
les Philoſophes, les Medicines, les Mathematiciens, les 
Humaniſtes les plus celebres? Continuat, Der Penſ. 


Der. F. 18. Tt could never recommend Avarice, 


"4g Vice, to tell what Numbers had — 


vor. I En” It 


un Cardan, un Cefalpin, un Taurellus, un Cremonin, 


1 


— 


above that Deſire, except in the particular 
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. It is an eafy Thing to doubt, or deny; ant 
uis Ignorance only of Nature aun 
Nan either in this Case. ch 
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Cn. M. Pom win we have fidh 
= vail pas what the World would cut 
4 to, Without this enlivening Principle. 
= P. "The Affairs of Men could not the 
Gol Libfiſt. [Had they a contraty Defir, 
every one would inſtantly ruſh upon Deu 
as the likelieſt Means to get out of Being: 
And there muſt be an End of ihe Spech 
at ofice. Or, had they no contrary Deſtt 
büt an Indifference whether they exiſted d 
not, whether they, were ſomething or u. 
"Hhing, all the Ebi dAVOUrs in Life mut i. 
—— ſtagnate, and in a little Time utter 
ceaſe, "No Man would act "without i 
ſotive of Acton, having nothitig Ach 
able, "nothing worth while, to put hin 
*upon exerting his Powets. If tlie Cut. 
mance of Exiſtence were not a Motive (s 
Jou faid before) vg elſe in Naum 
could. . | 
. This affords us a s Vie 
'of what we ſaw before In in Patt; 
'nainely;- That this Deſire of Exiſtence i 
the only Spring of all the Induſtry in * 


ef 


ls; 


fe; 
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and therefore not only of what we do for Te — | 
ourſelves, but .of the genergus Actions we — lt 
do for others. If we would do no Action 2 
without it, it muſt be the Source of the | 
one Sart of Actions as much as the other. 

P. You are right. We ſaw this Truth 
before, by Way of Indudtion, or an enu- 
meration of Particulars: And now we ſee 
it by a contrary Sort of Argument. The 


Deſire of Exiſtence in a Reflecting Being 
i never bounded; but (as has been ſaid) ex- 
tends itſelf formally into the Deſire of end- 
leſs Exiſtence. Man having this endleſs 
Deſre, is ſuſeeptible of that 3 in 
his Nature which we call Sympatiy, and 
which may be explained by Fe/lew-feeling, 
or Compaſhon. All Sympathy therefore ſup- 
poles the feeling firſt in ourſelyes; or Fel- 
uu feeling is founded upon Self-feehing. 
AM. I conceive it: Sympathy muſt be a 
Contradiction without this; as: if it were 
fad, we felt the nen Deſire of Exiſt- 
ence with another, Which we do not feel 
with another. 


. Bun e Mes l (which 5s | 
thus founded on the previous Deſire, ar 


cell. feeling) Man becomes ſocial, friendly, 
and benevolent : He exerciſes Acts of mu- 


2 2 tual 
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Cane, tual Forbearance, he defers the immedi 
H Gratification of his Pleaſures; and nnder- 
goes Pain for the Sake of others: Becauſe 
in this large Proſpe&, (and in this Profp& 


only) he ſees there is Room for the ratio 


nal Deſires of all Beings to have their full 


Conſequence, and for the rd anger” of al 


to be made conſiſtent, 


M. Tam in love with chis Deduchn; 
one Part of it falls in naturally with ano 


| ther, ſo that it ſeems firm and compad, 


And it is doubly agrecable to ſee, that thi 


a Deſire of endleſs Exiſtence, ſo ſtrong in the 


Nature of Man, 1s the Foundation of all 


ſocial Virtue 3 7 of al great, brave, and ge- 
nerous Actions. E Paſſion ſo predominant n 


our Nature muſt be good in its Conſequences, 

P. Afﬀer this therefore you will af 
perceive, that thoſe Philoſophers ; who lay 
the Foundation of Virtue in the- ſocial and 


benevolent Nature of Man, or in the Beau- 
ty of Virtue, or the Harmony of virtuous 


Actions, independent of the Immortality 


of the Soul, and without any Regard to 
ourſelves, raiſe a Structure without a Baſis 
If a Man be indifferent about being Some 
A or Nothing, he would hardly exit} 


thoſe Efforts out of Benevolence to others, 
which 


Sr. r= -—_- 
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his own Being : Or the Exiſtence of otheg 
could not be a Mative of Action to him, if 
his own Exiſtence were none. 

M. This is very true: But * SG: 


ture ſeems chiefly without a [Baſis in this 


* 


Reſpect, that Man could have no Benevo— 


lence, or Sympathy, without a Self; feel- 
ing *, Thus they lay the Foundation of 
Virtue in the Benevolence af Man, but 
they leave this Benevolence without a 
Foundation: Therefore they: leave Views 
without a Foundation. 


P. Or we may conſider the Caſe 3 ic | 


Benevolence be our Duty, it is but our 


Duty in Conſequence <f Exiſtence, and not 


in Conſequence of being Nothing. As Be- 


nevolence therefore ſuppoſes Exiſtence, it 


ſuppoſes our Endeavours for the Preſerva- 
ton of aur wn Exiſtence, or a Love to 


ourſelves in the firſt Place; otherwiſe the 


Exerciſe of that Virtue, and indeed of all Vir, 
tue, becomes contradictory. So abſurd is it 
to make ſocial Virtue, or Virtue under a- 


* We may obſerve here in paſſing, that the Good- 


neſs of God to his Creatures is of a purer Nature than 


the Benevolence of Man to Man; as the Divine Boun- 
y cannot proceed from a Fellow- feeling, or F ellpw- 


ring, 1 but is N free and gratuitous. 
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cm Hy Benomination, independent bf Love to 
Wy ourſelves, or of Defire of Exiſterice ! 
M. That is the Notion 1 had; a8 
gives me the greatet Satisfaction, as 1 0 

„ ſo agreeable to my Nature. 
P. Noe Man therefore could die for hi 
Country, or for the Sake ef Virtue, With- 
out à Deſire of Exiſtence, at the ſame Time 
that he parts with Life Frem which let 
the Concluſion be drawn: 
M. O pleaſing Concluſion ! It is this; 
The 'Exerelſe of Virtge- pfoceeds on the 
Suppoſition that Exiſtenee is not CfHHV̊; 
to Life, or reaches beyond Death! Ftom 
what you have ſaid, it is plain that the Ex- 
erciſe of Virtue; na the Sipport of Socie- 
ty becomes other wiſe contradiftory, "The 
rational Nature itſelf, and the Practice of 
Virtue, leads us Glettly by the Hand to this 
Truth, and lands us, lands the maſt illite- 
rate virtuous Man, on a happy Immortality 
without the Noiſe of Controverſy and Are 

in . 

P. Tt is Thid by a Bein Althor, FOR 
That we ought to give up our very Being 
for the Sake of our -Counitry. But fff, 
Being is not a Thing {5 eaſily to be got 
quit of, „ we trol be willing "to 
pot 
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poſal. And then, if we be indifferent: [04 (mp 


bout Exiſtence or Non- exiſtence, that is, 


if we have no. Eove-for ourſelves, this can 


be no Virtue: We part with a Thing for 


which we have no Value. Where again 


we ſee that taking away Love to ourſelves 
takes away the Nature of Virtue. | Beſides; 
if this he a Duty! incumbent; on any one 
Member of the Society, it is a Duty incum- 
bent on every Member in it, ta part with 
Being; and for the Sake of what ? 
The Society conſiſts but of all its Members. 
t is abſurd to make that the Duty of eu 
ry one, uch men the Me It is 
ay Ringe, an Cebdiclim wa 
which the Safety of the Society depended 2 
And it is begging a material Queſtion. to 
ene eee 
try he becomes Nothing. 


M. All this obvious rom whats 


have ſaid. 


P. at * practice of ry 


7 Virtue fuppoſes Exiftence, the Obliga- 
tion to the Practice of every Virtue ſup- 
poſes, in the farſt Place, the Obligation 
love r defend our own Exiſtence, to 

Z 4 | which 
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fix no Obligation upon us without thi 


is willing to part with the Reward, he will 


The virtuous Man rather will be moſt in 


ſees thare in Rom for all rational Deſires 


Immortality of the Saul. And to call this 
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2 which you ſee we are ſo ſtrongly carried by 


Ne nr Nee: Hence the Beauty of Virtue, 


or Harmony of virtuous Actions, or -a0y 
other Pretence that can be deviſed, could 


Foundation. The Notion that Virtus is iu 
oum Reward hath been long boaſted: But 
this conſtitutes no Obligation, If a Man 


be under no Obligation to the Practice. 


love with Exiſtence, or Immortality; be- 
cauſe it is of more Value to him than to 
another: He will likewiſe do moſt for the 
Sake of it, and therefore be moſt ſocial 
and benevolent, for the Reaſons, I juſt now 
mentioned ; becauſe: on this Suppoſition, he 


to be gratified, and the Happineſs of all to 
be made conſiſtent; a Condition that can- 
not be met with again, if we exclude the 


a ſelfiſh, or intereſted Scheme, by Way of 
Contempt, and the contrary Suppoſition, 
which muſt have very different Effects, the 
benevolent Scheme is (to ſay no _—_ a 


Og the Ee of ne 


1 
8 wy” 
Since 

* us 
. 3 


 Cofnotheoria”Pueritis as 
M. Since the Author of our Nature has oe 

0 conſtitmial the Actions of rational Be- 
ings, that the Man who acts moſt for his 
oy Intereſt, acts moſt benevolently to- 

ward others at the ſame Time; the At- 
dh to make Jutereſt and Virtue claſh, or 
to ſettle them on ſeparate: PE Fe 
never era bi detect 
ä (LIV. eas all TU 1 eds. it 
muſt be a great Comfort to the Life of 
Man to conſider, that the Deſire of Immor- 
tality is the Source of all Vittue; that our 
proſpect of a Futurity is gur only rational 
—_ at 2 A Des Thich, ins 
planted in our r Nature I — nor 8 
unſatisfied. — But pray tell me now, is 
it paſſible that a Nation of Men denying the 
Being of a God, and the Immortality of 
the Soul, cquld ſubſiſt together in a Society, 
upon their own Principles? This I the rather 
alk, as the Thing ſeems to be ſuppoſed Fact; 
and yet, if nt have reaſoned right, «0003 
be impracticable. i: 9q. 1 
P. This you may ealily ratify yourſelf 
about: For, if you remember, when We 
n the. — ce of Ya. 
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© Tenth 


Tenth _ we found that a Being of infinite Power, 
Wyw Knowledge; Goodneſs and Juſtice; or (to 
expreſs it in fewer Words) a Being of inf. 
nite Perfection, was neceffary ; ſince a Cauſe 
without Power and Knowledge (that is a. 
ignorant and in eee 

produeed ſuch a Being. 24 

M. I remember it diſtinctiy; Adele 
fore, that an infinitely perfect Being muſt 
either exiſt neceſſarily, on the one Side, or 
imply a Contradiction to exiſt; on the other; 
there is no Medium, ſince the Cauſe of 
ſuch a Being is ſo ſtrongly repugnant. 

P. S0 we found — — The denying 
of ſuch a Being therefore is equal to affirm- 
ing the Impoſlibility o Power __ — 

. . 

N. It is: Toi Gene Argranbania 
over again ſhews abſolutely,” that if Power 
and Perfection be not neceffary- —_— 
be impoſſible in any Degree; becauſe 
could not ' ſtart up from nothing, or from 
their Contraries, —— mere. Ne 
Fations. And then it ſhows that, if Power 
and Perfection be at all , it muſt 
in an unlimited Degree: For, as Impotence 
and Irnperfoction could not produce Power 


and PorfoAtion, 0 
9. E 


Denis 
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38) 


theſe” Inipotence; as we ſaid, could do no- Cs 


nference, 


thing againſt Power, nor dere againſt GAYS 


Knowledge, "Thetefore it is plain, that 


denying a Being of hpi Perfection is 
affrming the abſolute Impofibiliry of Per- 
fection in all Senſes. FH: 

P. The Atheiſt therefore abſolutely de- 
nies the Poſſibility of Power: lord 
juſtice, Truth, Gdoodneſs, and every Per- 
fection; ges Ae des not leave a Difference 
in 86 a Tem Perfection and EEE 
fection. Nu s Cl iel. 

M. This! is mabdbwnchackt and ſhocking! 
Yet the Conſequence is plain. He takes 
away. the very Foundation of Perfection, 
and therefore camo leave a Difference be⸗ 


tween it and che Negation'vFit; For all is 


% 


the Negation of it. ne I 


. Ho tkeb kay, TY Means, as | 


Diitrence in Nature between Juſticr and 


Haſtice, Right and Wrong: "Virtie and 


Vibe. Triath and Pulfhood? © n 

N. He does indeed; betauſe Juſtice, 
trath, Goodnefs;"&c.” "cannot be the Af- 
feQtions of u Wetter, Emptineſs, Chance, 


Inþvtence, Ignorance, e * leaves 


b Natate, M 
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P. kom 


of ee een 
. From chu then you may NR that 
_ Nation of Men denying. the Being of a God, 
and the Immortality 2 the Soul, could not 
ſubſiſt together in a Society on their oyn 
Principles; their fundamental Principle, be. 

ing deſtructive of all other Principles, takes 

away the Difference between Right and 

Wrong, Juft and Unjuſt; in a Word, tear 

up all the. Laws of Government by the Roots 

And though the groſs of Mankind do not go 

thus philoſophically to work, to ſhew that 

the Difference between Virtue and Vice is 

taken away by the Principles of the Atheiſt 

yet (as all Men are ingenious enough to rea. 
ſon on the Side of their Inclinations, and 

the worſe their Inclinat ions, the more inge- 

mious) they readily enough. draw ap equi- 

valent Concluſion in Practice. If there 
« be neither God nor Religion (ſay they) 

15 nar a future State, we may do what we 

* liſt; If we can by Force or otherwiſe, 

ec as our ſelves fram Men; who haye 

* contrived . theſe Notions, all is as well 

„e with us as with others, nay better.” 

Theſe are the parallel Arguments of every 

. Ruffian, how ignorant ſoever. There is 
ſuch a ſuong Relation in Nature between 


* and the Puniſhment of Vice, that 
a Atheiſm 


* Coſmatheoria Puerilis, 349 
Atheiſm leads the moſt unlearned Mind to Ten. 
te Profpe@ of Tmpunity. © "= CY 

M. This is terrible Work! But pray 
what ſays the Author, whom you called 
the Apologiſt for Atheiſm, to all this? 
P. He makes no Difficulty to ſuppoſe, 
That Atheiſts might live together in Society, 
provided they had good Laws, and thoſe 
ſeverely put in Execution; which he ob- 
ſerves, is neceſſary in all Societies, as well 
as among Atheiſts . "A 
M. On what Principles 
Laws be founded? 


FL fff 


ould - theſe 


* Mr. Bayle ſays (Penſ&& Dip erſes G. 161.) “ Apres 
© toutes ces remarques je ne ferai pas difficulte de dire, 
© fi Ion veut ſgavoir ma conjecture touchant une Societe 
G Athées, qu il me ſemble qu? à F&gard de mceurs, & 
des actions civiles, elle ſeroit toute ſemblable à une 
* Societe de Payens. Il y faudroit à la verité des Loix 
fort ſeveres, & fort bien executees pour la punition 
« des criminels. Mais n'en faut - il pas par tout? 
And again (5. 172.) On voit a cette heure, combien 
< il eſt apparent qu'une Societe d'Ath&es prattiquerot les 
* actions civiles & morales, auſſi bien que les pratiquent 
< les autres ſocietez, pourvũ qu'elle fit ſeverement 
< punir les crimes, & qu'elle attachit de I honneur, & 
de Pinfamie à certaines choſes. Could Vice be brand- 
ed with greater Infamy than at preſent, when the 
national Principle denied the Difference between Virtue 


and Vice? 


M. They 
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, . They could not be fpunded on dt 


Atheiſt's own Principles; for thoſk take away 
the Difference between Right and Wrong, 
and tear up (as you ſaid juſt now) _ 
Laws of Government by the Roots. 

P. Certainly they could not. 

. That is to ſay then, Atheiſts might 
ae together in Society, provided they were 
forced to live contrary to en * 
ples? Is it not? vl 

P. It is. 

M. But who ſhould 1 tha wr 
contrary to their own Principles? Or put the 
Laws ſeverely in Execution ? For by $up- 
— there are none except Atheiſts in 
* (Ord & he fuppale that (they 
would chooſe the chicf Magiftrate of a di 
Ferent Perſuaſion, and give him an .arwed 
Force ſufficient to -oblige them oy con- 

tary tortheir auen Tenets? 

— Hle does nor ccni he Thing i th 

Light. 
. Hadsch dhe conkderit-then? Dor 
be ſuppoſe that they woull ſo far ge 
their oun Scheme, as to hoccow the Laus 
— their Neighbours, e, Re- 
| gi on? 2 


P. He 
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P. He enters not into the Diſcuſſion of og. _ 
any of theſe Particulars. SV 

M. This ces eo be a notable Piece of 
Sophiſtry. A Society of Atheiſts-could nei- 
ther get a Syſtem of Laws at firſt ; nor could 
theſe Laws, though once eſtabliſhed, be 
put in Execution, but in G to 
their -own Prineipies. 

P. He ſuppoſes — . ſon's Galow 
would do all. 

M. The Ax and Gallows might Hoa 
and hang: But he can never ſuppoſe that the 
Society could have a Right to puniſh, upon 
their own Principles, ſince all Actions, by 
theſe, are equally good, or equally bad. 
And to on is Murder. 
If they could have no Laws, they could 
have no Puniſhments among them. 

P. They might agree to this by Compact. 

M. Under what Sanction? for an Oatb 
has no Si on the Atheiſt's Princi- 
ples. Or what Security could Men give, 
| that they ee ee to their Princi- 
ples and Belief? | 

P. The Thing indeed is ee in 
Nature. They could come under no poſſible 
Obligation of | obſerving the Conditions a- 
greed upon, excapt their own Intereſt: And 

2 8 Intereſt 


352 MATH Or or, The 
. mb Jutereſt would be as great an Obligation for 
N breaking the Contract, as for obſerving 1 it.— 
This whole Affair, Matho; has quite another 
Aſpect, when conſidered harrowly, thai 

when only looked upon at a Diſtance; not 

tw we i-wwhokeh how mne munen ode to Wl 

M How dats a Judge dna be: 

| tween contending Parties? Witneſſes could 
determine nothing: An Oath is as ridiculous 

in this Caſe, as the former. Men . could 

not ſwear by God; who deny there is a God 

nor by their Faith, who believe nothing; 

nor on their Truth, who deny the Difference 
between Truth and Falſhood.——By, what 

fort of Engagements could a Man bei bound 

to another for the Performance of any thing? 

Why ſhould one Man believe another, if it 

were that other Man's' Intereſt to deceive 

him? Or could Men become more honeſt, 
becauſe they believed nothing of God, Re- 

ligion, and a future State? Muſt the S0. 

ciety always be in a State of War with their 
Neighbours? For we cannot conceive: how 

they ſhould enter into Treaties, or Alliances 

of any Sort. What. is ſaid to all this? 

P. Not a Word by this Author, ww 


ever may be done by others. 
2 NM. Have 


Abus Puerilis. v4 
M. Have Ne = n to ay 15 — 


17 4 
1 breſe er Alete you would 
4 make; ſo tis rer to __ Time: 
Dor el 


8 


[ 
U 


it CLV. You take no Notices of the Obs 
cervation; that Lays are as neceſfary i in every 
dociety, as they Te" in a 1 — of | 
Atheiſts,” . 

M. Not ſo negelbry; I ths. — Bat 
on what Principles are theſe Laws founded? 
—— Or what ſort of Actions are they dea 
ſgned to reſtrain? If a Man ſteals, murders, 
fuears falſely, he acts againſt his own. Pro- 
ſeſon; he acts, I ſyppoſe, b dene with 
Atheiftical Principles: Ist not ſo /; 

P. Undoubtedly: Fof if the ſame Man 
wete an Atheiſt; he could not act better, 
becauſe he had not rn r er N ; but 
might act worfe; : | 

M. Would any Vice in Lifs ele s ir 


bs 

- WH Men became Atheiſts? 5 | 

, P. The ſame Pri Paſſions remain- 

ng, Vices muſt then be multiplied: For 

| good Principles are of 2 2 r Service to So- Y 
Lety. | 
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M. All Laws whatever then, for the Gup- 


— port of Society, are made againſt Atheificy 


Principles and Practices. As theſe Pringiples 
would tear up Laws by the Roots, | all Laws 
are levelled againſt them. And is it not a 
fallacious Way of Reaſoning, ſince every 
where there is a Neceflity for Laws to bear 
down the Practices ariſing. from Atheiſtical 
Principles; ſince both the Laws, and the 
Profeſſion of contrary Principles, can hardly 
reſtrain theſe Practices; that therefore a So- 
ciety of Men, having no other Principles, 
might ſubſiſt by ts ln erh eke 
cuted: 1 
P. I do not nomad; to. defend this 1 
thor; yet he has a e the an 
you mention. er 

M. What is it? 
P. Being preſſed wich theſe Abſurdite 
he retreats to another Defence. He owns 
Atheiſts could not live according to their 
own Principles, but contends, that Men do 
not act according to their Principles. 

M. According to what elſe 
P. He avoids being particular; but from 
comparing ſeveral Places together, it may 


be gathered, that he means, Humour, the 
prevailing Mode, a particular Paſſion, De- 


3 4 rt 


PA hos, 
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fire of Praiſe, | Intereſt; with other Motives — 


of that Kind TP. 
M. Does he make fach Things the Rule 
of Action? 

P. He ſays, Men make them the Rule 
of their Actions. | 
M. And thence he-infers, chat the Ahei 
1 no Laws at all? _ 
P. That is the only Inference hs conld 

ſerve his Purpoſe : oe he _ ſuch an 


open Abſurditʒ. 


+ Mr. Bayle ſpeaking. of om Author who bed fra 
that, on Atheiftical Principles, Reaſon, civil and natu- 
nl Obligations, Juſtice and Virtue, were only but Words 
yoid of all Senfe, adds —— 1 le prouve fort judi- 

cieuſement; mals parce qu'il n'a pas pris garde à une 

© choſe que je crois avoir demontree, ſavoir que les 
„hommes ne ſuivent pas hu principes, on lui peut 

e objecter avec raiſon, qu'il n'a rien provè dans cet 
* endroit-HA.“ §. 181. And again, 9 176.— 
ve „ Gar Sil eſt vrai que les perſuaſions generales de l'eſprit 

ne ſont pas le reſſort de nos actions, & que C'eſt le 
8 „ temperament, la elitume, ou quelque paſſion parti- 

* culiere que nous determinent, il peut y avoir une 
f  Uproportion enorme entre ce que l'on crait, & ce 

* que Von fait. And in another Place, having 
reckoned up a great many Actions, which, he fays, a 
Seciety of Atheiſts would obſerve, he affigns this Reaſon 
for it, 4 Soit parce que le deſir d'ctre loũez les 

** pouſſeroit a toutes ces belles actions, qui ne ſgauroient 
8 4 manquer d'avoir Vapprobation lique; ſoit parce 


4 due le deſſein de * menager des amis & des pro- 
* teckeurs, en cas de beſoin, les y 9 
172. 
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M. This is almoſt above Belief! == 
= Then there is no need of Laws at all for his 
Society of Atheiſts : This will do the Bu- 
fineſs. Nor are Principles neceſlary in any 
Society: If this be a good Reaſon why a 
Nation of Atheiſts ſtood in Need neither of 
Principles nor Laws, it will be a Reaſon for 
all Societies whatever. But (not to take 
Notice that Humour, the prevailing Cufton, Ml 
Paſſion, or private Intereſt, are ſtrange 
Things to truſt the Intereſts of Society to) 
his Reaſon itſelf ſeems to me as falſe as any 
thing can be: For whatever a Man adv 

from, that is his Principle of Action. 
P. You are certainly in the right. I he 
had ſaid, Men do not act according to their 
Profeſſion, there had been but too much 
Ground for the Obſervation: But a Man 
never acts contrary to his Principle; the Mo- 
tive of Intereſt, Praiſe, &c. is the Prin- 
ciple of ſuch Actions as proceed from them. 
The Profeſſion of a Pick-pocket is Honeſty: 
But it would be ridiculous to ſuppoſe, that 
he had an honeſt Principle. Therefore it 
is of the greateſt Importance to Society, that 
Men's Principle be juſt and rational. Prin- 
ciple is the Source of a thouſand virtuous 
Actions, the Practice or Omiſſion of * 


* 40 . = — 
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the Laws could neither enjoin nor adit, e 
Would Men act according to right Princi- 
ples, the Laws would have little to do. In 

2 Word, there is as great a Difference be- 
tween one who acts right for fear of the 
Laws only, and one who acts right from 
Principle, as between a cunning Rogue, 

and an honeſt Man. 0 I hope we 
have now done. 


M. 1 don t be ſo en 


CLVI. Op) Runder occurs to me, 
which I wiſh this Author had conſidered; 
namely, in what Manner a Society of Atheiſts 
were to breed up their Children: Whether 
they were to diſcover to their Children their 
whole Principles at firſt; that there was nei- 
ther a God, nor Religion, nor a future State 
that whatever they might hear ſaid concern- 
ing the Creation of the World, the Govern- 
ment of an Almighty Being, Puniſhment of 
certain Actions in and after Life, &c. were 
but mere Fictions: Or, that Parents might 
have their Children more obedient - and 
tractable, if they were to educate them in the 
contrary Belief. For, as far as I can ſee, 
there are unanſwerable Difficulties, let us 
make which of the Suppoſitions we pleaſe? 

Aa 3 P. N 


. Then he has — his Sage 
wb lamely. One who would ſhew that 
Atheiſm is conſiſtent with Society, ought to 
conſider all Things neceſſary to the Conti. 
nuance of the Society: And there is nothing 
more eſſential to . this, I believe, than the 
right Education of thoſe who are to conſt 
tute the Society after we are gone. Or 
perhaps you are amuſing me all this while 
with an imaginary Author; fince it is hardly 
to be fuppoſed, that any Man would throw 
out ſuch filly ſophiſtical Stuff, and ſo perni- 
cious too in its Conſequences. _ 

P, I am not amuſing you. You. cannat 
converſe long in the World, till you meet 
with the Book, or perhaps have it recom- 
mended to you, And whatever Stuff this 

may be, or however lamely the Author may 
have treated hip Subject, he hath filled three 
or four Volumes with it. 

M. On what Pretence? | 

P. On the Diſcuſſion of this remarkable 
Point, That ee ig not ſo bad as . 
Hition. 

M. The whole Deſign Papa ys 
— and the Handle ate. The _ 
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is the univerſal Purticide of Cod and gs. 
Man, if I durſt fo ſay; at leaſt in . 


tention. It is not the Tendency of Super- 
ſtition to ſubvert Society; if I remember 
tightly what I have heard concerning the 
Agyptians and other Nations. But let it 
be as much worſe than Atheiſm as he pleaſes; 
it no way alleviates one bad Thing, that ano- 
ther is worſe. It never came into any Man's 
Head, to run a Parallel between a Murderer 
and an Incendiary; or to extenuate the Crime 
of the firſt, becauſe ſomething worſe might 
be named, 

P. Tam af yout Opinion : Yet th Au- 
thor ſays once or twice: a ſeyere n _ 
Atheiſm too. OI 

M. With what Deſign? Meds 

P. He makes a Merit of it, when he i 
charged with Partiality, But the great 
Hurt, Matho, ariſing from ſuch Performan- 
ces (which thoſe Authors either do not con- 
hder, or do not regard) is, that though 
Atheiſtical Principles) are aſhamed to ſhew 
themſelves, Atheiſtical Practice is open and 
confeſſed : For, as you rightly obſerved, 
the reſtraining of ſuch Practices is the great 
and chief Deſign of all Laws: Or what 
other Name can you give to the Highway- 

Aa 4 man, 
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we. nan, the Robber, the perjured, the cunning 


w Oppreſſor, the Blaſphemer, &c. than a practi- 
cal Atheiſt? How many Crimes, think you, 
take Birth from a ſecret denying the Juſtice, 
the Power, or the Knowledge of the Deity? 
——In ſhort Atheiſm takes off the Guilt of 
every Villainy that ever was, or ever can be 
rpetrated. No Principle elſe offers ſuch 
an univerſal Invitation to all Wickednek. 
And the endeavour to take off, or leſſen the 
Horror every Man ought to have of ſuch 
Principles, is an Attempt a ſober and . 
derate Perſon will never be guilty of. 

M. I own the Attempt ſeems as unac- 
| e to me as Atheiſm itſelf. But if 
A Nation of Atheifts could not ſubſiſt, how 
is it poſſible for them to haye LG as 
thoſe Authors ſay? 

P, Gicero obſerves, that a Comiping of 
Robbers could not ſubſiſt, but on a Princi- 
ple of Juſtice among themſelves : We have 
not now: Time to conſider theſe Things far- 
ther; only as the Obſervation is unex- 
ceptionable, the Application is eaſy ; vis. 
That a Nation of Atheiſts could not ſubſiſt, 
hut on Principles contrary to their Belief, As 
to the real Exiſtence of ſuch Nations, it is 
remarkable what the Author we have been 
{peaking 
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ſpeaking of ſays, with Reſpect to the Ac- | i... h 


counts we find in Books of Travels; which www 


is to this Purpoſe: That though we may 
think it an undoubted Truth, that the Part 
is leſs than the Whole, and that Happineſs 


and Pleaſure are the only Objects of Deſire 


in the Nature of Things; yet we ſhould be 
forced to give up theſe two Maxims, how- 
ever certain we may imagine them, if in 
any Corner of the Earth the Whole were 
found leſs than the Part; or if Men were 
found, who loved Miſery, merely becauſe 
it was Miſery “. CORE: ITY, | 


* —— © Mais quelque evibentes que puiſſent etre 
© ces deux maximes, il les faudroit abandonner, fi Yon 
e decouyroit dans quelque coin de la terre un tout plus 
© petit que 4 partie, & quelques hommes qui aimeroient 
© leur eur en tant que malheur.” Continuation 
des Penſ. Diverſ. $. 6. To own firſt that theſe Maxims 
are ſelf-evident, and at the ſame time to ſuppoſe that if a 
Traveller found them falſe, we ſhould be forced to give 
them up, is juſt ſaying, if a Traveller found What is 
impoſſible here to become a Poſſibility on the other Side 
of the Globe, we muſt give up the Diſtinction between 
palſible and impaſſible. . I ſhould rather venture to doubt 
the Truth of the Relation. It is almoſt equal to this, 
that in certain Iſlands, three or four hundred Leagues 


from the Philippine Iſles, the Inhabitants are rank 


Atheiſts, without the leaſt Sign of the Knowledge of a 
God: And yet they believe the Immortality of the Soul, 
a Heaven and Heli, and Pleaſures or Torments = an 

N | Alters 
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b, M. That is to ſay, if an Impoſlibility 
— be Matter of But wedhon|dithea 


After-State. And then Mr. Bayh 48s: — 
faut pas cmbattre ceci pas des — 
40 ſique. Ces ſont des faits contenus dans ane Hiftnr: 
rds curieuſe publices depuis peu par un Jeſuite ce ak 
Thid. F. 14. One might ask here, how theſe Iſlanders 
ſhould come by the N of the ity of the 
Soul, of . and Hell, c, without the leaſt Idea 
of Relig jon? For, © IIs navolint pas la moindre idee 
de Religion.“ It vas if he had faid, A — 2 
have the Notion af a Pork! without havi 
that it was the Part of a Whale, or of any Fax — 2 
A little after Mr. Bal owns that the 1 of 
China, who all boaſted to have ſearched the ancient 
Records of the Country, contradicted each other con- 
cerning the Religion of the Chineſe ; ſome affirming 
that they acknowledged a God, and others that they 
were all Atheiſts to Confucius's Time, & les uns 
avec le Pere le Comte la font orthodoxe, les autres 
< pretendent que FAtherme a r a oy bo ws 
* juſques a C Tx: & A 75 ce — Pt 
* en fllt i 4 In one Plac ir Bok 
having ſhewn at great kength, that Reli ; ate fie 
— intb the pane can never gn be loft, con- 
cludes, that as there are Nations which have no Reli ig: 
on, they muſt have been in that State from their 
O Comme done il y a des S8 90 
n admettent auc Divinite, il faut conclure 
<< ont Eté dans cet Etat des leur premiere origine, G.. 
$.6. And again, he fays, according to his Principles, 
and the Chriſtian Religion, it follows, that there never 
was a Nation without Religion. Ne me dites 
J bes qu un Chretien ſe peut ẽpargner une partie dela 
„ Peine, puiſqu' il ſgait que la Religion eſt auſſi ancienne 
e le genre humain; Car mEme ſelon mes princi 
0 il senſuit de Ia qu aucun peuple n'a jamais ete 


n $49, 


be 
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be forced indeed to give up all Truth at n 
ance. If the M bole were found eg than 3 
the Part, all the Demonſtrations of Euclid 
would be good for nothing. However one 
Thing is certain enough from this ſort of 
Argument, That if in any Corner of the 
Earth a Nation of Men were found to ſpring 
out of the Ground, like Coleworts, they 
would have neither a Name for, nor any 
Notion of a Deity. But ſince an Atheiſt 
muſt deny that Religion is as ancient in the 
World as the Race of Men; or, ſince he 
denies any other Creation than this Chance- 
Production; pray how does he account for 
the Riſe of Religion at firſt; for its univer- 
al Spreading ; and why Man is thus natu- 
rally a Religious Creature? _.. 

Pi. It is impoſſible to anſwer all your 
Queſtions, Mat bo; Such a Creature as 
Man, ſo weak, and living in ſuch Depen- 
dence, muſt be religious, if he has but the 
Power of Reflection: Ignorance therefore, 
and want of rational Improvement will 
make him ſuperſtitious. As to the firſt Riſe 
of Religion in the World, the Atheiſt's Ac- 
count of it in ſhort is this. That ſome pru- 
dent and wiſe Lau- Giver firſt invented the 
Notion of a God, and the Ih” 
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Tentk the Soul, to frighten Mortals into an 


Conference. 


—J⁰ͥdience to the Laws, and to make then 
more virtuous, / and better Members of So- 
ciety, than the Laws could do: Wich « 


gout deal more to the ſame Purpoſe . 
M. Did one who had never heard of 


God, or the Soul before, contrive all this? 
P. So the Atheiſt ſuppoſess. 
M. At this rate then the Atheiſt owns, 

har Laws could not bind a Nation of Men, | 


ay the- . of Regie. 


} 

+ 80 ak E TPO lib: 9 cap. 2. Where he 
gives the ſeyeral Atheiſtical Conjecture concerning the 

iſe of Religion. The firſt is, Evel r iche 156 
Wewrys' av | aivigatmwy posen rs, 3 70 chf 17 
Pico one chains rand owvtrss bras, d ννον. THY 
egl re Tay Otwy vive av, %. ru weg! Tav iv ads 
uu JFC. The Steps of the Invention were, 
They firſt made Laws: But theſe being found inſuffci- 
ent, they contrived the Notion of the Gods, for the 
more effectual reſtraining of Vice and ſecret Crimes. 


[where, by the way, we may again ſee, even according 
to this Original of Laws, that they were firſt made 


againſt Atheiſtical Praftiees, and arc ſtill neceſlary on 
the fame Account. WewToy fuiv vous 9870 
gos To Tee aeg ad irouõ r none hat. ptra 
de Toro, % Oens avithaucav' tmonra; Wovrul rar 
ang CUB gTHPLGTW) T6 % na roę Si i 
unde xevOu req Tis ddmity, WETUT vu .0T1 6 
Oeol. x. 1. A, The Account Critias (one of the Athe- 
nian Tyrants) gives, is the fame. The Place is r 
the . of an attentivę Ręader. 


P. He 
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P. He ons this to be the . ace of „ 
prudent and wiſe Legiflators. 155 ad 
M. It is enough. The Atheiſt is cers 
tainly the moſt barbarous Parricide, firſt to 
allow the indiſpen ſible Advantage of Religion 
to Society, and then to tell the ge it 19 
all a Cheat — 
P. Here then you again ee th Neceſſity 
of believing a future State, in order to our 
ſubſiſting in this. An infinitely: perfect Be- 
ing, the Author of our Nature could not 
have ſo conſtituted us, as to make the Belief 
of a Lie neceſſary to our living together here 
as rational Creatures. Every thing in the 
Nature of Man, when it is truly examined, 
points to the Cbnünwante of our Exiſtence 
after Death? and ſhews che manifold Rela- 
tions, which join the preſent to a future 
State, Theſe Relations ſtreteh out to Ages 
that can never end, and carry on the Ex- 
iſtence of rational Beings even to Eternity. 
The Deſire of Exiſtence (you ſaw) is the 
Foundation of all our Deſires: A happy or 
pleaſant Exiſtence · is the only conſiſtent Ob- 
ject of Deſire in the Nature of Things: The 
Deſire of rational Exiſtence and Happineſs, 
in Oppoſition to ſenſitive Pleaſure, muſt be 
—— and confiſtent; by the Terms: This | 
3 | Defire 
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GY 


thor of our Nature, and of this very Deſire, 


MATH 0: or, The 
ga. Deſire can never ceaſe, more than rational 


Pleaſure and Happineſs can ever diſguſt and 
cloy: It cannot be conceived that the Au- 


who is himſelf an infinitely rational Being, 
ſhould not ſatisfy a rational Deſire; or nat 
ſatisfy it as long as it continues to be, and to 
be rational; that is, to Eternity. 0 
MM. I ſee the Argument as Jong as De- 
monſtration. : 

P. Theſe are but forme Gadd Cond. 
Fas ws Matho, concerning the Immorta- 
lity of the Soul of Man. The Nature of 
our Diſcourſe, and the Shortneſsof our Time, 
will not ſuffer us to purſue the Subject at juſt 
Length, and in a proper Method: But theſe 
Hints, and your, own Reflections, as Age 
ripens, will ſtill farther confirm you in 


this delightful and comfortable Speculation; 


which is the main End of all your Studies, 


all your Application, and in Truth, of all 
Philoſophy. To contract a Habit of ratio- 
nal Pleaſure, without this Certainty, wes 
only torture you the more. 


Cl ll. M. That would be a melanchol- 
ly Situation, while we are in Purſuit of 
Things of an eternal Nature, to be n 


with the conſtant Fears of loſing our own 


Animal would be more eligible. 
couragement to conſider, that we are en- 


riety of which will never have an End. 

M. It muſt: Wherefore (to return to our 
former Subject) I now perceive why, in ſome 
Parts of our paſt Diſcourſe, you put off my 
Queſtions concerning the Art in the Works 
of Nature, which is at preſent inacceſſible to 
us, either becauſe of its Remoteneſs or Mi- 
nuteneſs; till we ſhould be able to diſcover 
ſomething that might ſhew the n. 
ment of our Deſires poſſible. 

P. How doth the Poffibility « ſatistying 
this Deſire of Knowledge now appear? 

M. Since we are carried by a rational De- 
fire to contemplate all the Works of Nature; 
fince we can only get ſuch a Taſte of this 
Pleaſure here, as to excite and kindle our 
Defire; and ſince all our rational Deſires 


ginning muſt be continued, till we at length 
ſee the Uſe, and comprehend the Contrivance 
of all the Miracles of Power and Skill, thro 
the wide material Frame. Our interminable 


Exiſtence 


P. Hence then it muſt be nad En- 
gaged in Speculations, the Pleaſure and Va- 


muſt be fatisfied ; it follows, that his Be- 


Tenth 


Being. The unreflecting State of the brute W 


=... Dniftance * ſuits | Holt: with ſuch a Deſga 
— and ſhews every thing conſiſtent. Other: 
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wiſe what a killing Thought muſt it be, to 
have a View of being turned' down with the 
Ox, while we have the immenſe Proſped 
before our Eyes! To bid an everlaſting 
Adieu to all that which raiſes our Nature 
above Humanity, being to ſhare tlie Fate of 
the Beaſts of the Field! This (let me dare 
to ſay it) would be the moſt ſtudied Cruelty, 
the maſt. exquiſite Torture of the 1 
Mind. | 

iP Confider what ah kme; © 'Y 


| norance would be, forced upon a * 


Being thirſting after Knowledge. 
M. You ſhew me how 1 it is or- 
dered, that our Period here ſhould be but 
ſhort. The Proſpect put off to Eternity would 
be an eternal pining in Deſpair. This could 
not be a Work of Kindneſs. Nor can eternal 
Happineſs conſiſt in Ignorance: That brings 
it back to ſomething like the Gratahoation of 
Senſe. It muſt be intelletual. 
FP. You are certainly in the right: We 
cannot have a conſiſtent Notion of immortal 
Happineſs, unleſs it be ſo conditioned.” And 
as it muſt be intellectual, it muſt neceſſarily 
conſiſt in having the Power and Knowledge, 


the 


Cyſmorbeoria Pazrilis. 
the Wiſdom and - Goodneſs of the Deity 


gradually diſcovered to us. This is the We 


only Source of rational and intellectual Plea- 
ſure. The only Source; for there is not 
another Nature (if I may ſo fay) which 
we could apply to, or improve by. To 
this Purpoſe it is wiſely and wonderfully 
ordered, that we ſhould begin even by the 
Methods of Senſe, till, having made the 
intended Advancement, that Method be an- 
tiquated, and the Deſign come to be pur- 
ſued in a ſuperior manner. Theſe Wonders 
in the material Creation were wrought with 
this View, to initiate” the rational Being, and 
raiſe it gradually to the Knowledge of higher 
and greater Things. And as was obſerved be- 
fore, we cannot conceive an other conſiſtent 
Deſign, why the Author of our Nature 
at all reared the Frame, if not for the Sake 
and Improvement of his rational Creatures. 
It is abſurd to ſuppoſe that he expoſed thoſe 
Works of Power and Skill to inform no 
Being; and impious to imagine, that he 
wrought thus to ſolace or improve himſelf ; 
33 if he had not been ſufficiently happy with- 
out a material Structure, which he might 
move and direct various Ways; or, as if he 
had propoſed to attain at laſt the Perfection 
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co. of Art, by Application and Practice. His 

c Goodneſs only could put him upon the whole 
Deſign; and the Deſign cannot prove abor- 
tive. 

M. I am atisfied the Deity could not 
have expoſed thoſe Inſtances of Divine Art 
for the Inſtruction of no Beings : In that 
Caſe the Habitation of rational Creature 
needed no more Contrivance nor Ornament, 
than the Retreats of the wild Beaſts. A Con- 
venience for ſenſitive Life had been all that 
was neceſſary or proper. And if ſuch a 
World could not be deſigned for Beings of a 
ſenſitive Nature, it could not be deſigned 

0 for the ſenſitive Nature of rational Beings; 

| nor be applicable to their rational Nature in 
any other Reſpæct, than by diſcovering to 
them the Power and Wiſdom of their 
Creator. 

P. Could our Creator then deſign that 
we ſhould admire his Power and Wiſdom, 
only as they were diſplayed on the out-fides 
of Things; but reſolved to conceal from us 
the internal myſteries of Contrivance and Art, 
leſt we ſhould improve our Nature too much; 
or admire his Perfections beyond a certain 
Degree; or come at length to expect more 
than he could perform? . 

3 M. Theſe 
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N. Theſe are impious Suppoſitions. on, 
e P. Or were the external Wonders i 


Heaven and on the Earth deſigned to catch 
the Attention, and kindle up in us a rational 
Longing, with a View only to mock and 
tantalize our Expectations? | 

M. That would be the low, malicious 
Pleaſure of a weak Mortal, | 

P, Or could thoſe Wonders be perceived 
only by the Methods of Senſe? 

M. They could as little be perceived as 
wrought or effected by the Methods of 
Senſe. A material Syſtem could no way 

aid the Soul either to perceive or act: A 
Syſtem of inert Subſtance limits and confines 
it in both, and may wholly impede the Ex- 
ertion of its Powers. This you ſhewed me 
before. I have no Doubt remaining. The 
Deity is above Envy: He could not deſign 
to mock our rational Expectations : His 
Goodneſs was the only Motive: The Me- 
thods of Senſe are incompetent : The Soul, 
when freed from a dead Subſtance, hath the 

| Limitation taken off: Neither the Subtilty 
of the Art, nor Remoteneſs of the Object, 
can be a Let to a pure Spirit : But to 
the Knowledge af what higher and greater 
A Things 
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a, Things were the Wonders in the material 
— Univerſe EE to i us? 


CLVII.. P. And yet Matter, ne 
heightened by Workmanſhip, is (as you 
yourſelf acknowledged before) the very 
loweſt of Things; a ſluggiſh and inert Sub- 
ſtance, utterly deſtitute of all active Power, 
and capable only of being paſſive, Where- 
fore beware leſt you imagine, that this dead 
Subſtance obtains the higheſt Rank in the 
Works of the Creator. Nothing, it is true, 

could be better fitted to initiate Beings, 
whoſe firft Informations of Things are from 

| Senſe, and to train them up in the Elements 
of Knowledge and Admiration : But the 
external Prame, the Caſe, can never be of 
equal Dignity with the Thing for whoſe ſake 
it was made, nor an aqua) Inſtance of Skill 
and Power. 

M, You recall once more to my Thoughts 
the ſeveral Particulars we ſaw and concluded 
concerning the Nature of this Subſtance. 
Unwrought Matter preſents us with the 
Power of the Deity: But we can turn our 
Thoughts to no Species of it in the Univerſe, 


that has not gone through the Hands of the 
Artificer. 


r wy 


A . INT ö 


Cy Janet rn | 


ſupport our Bodies, celiews 2 = 2 


petites, and convey the Notice of external 


Objects to the Soul, by Means of the Senſes, 


that by confidering all the Effects, without 
looking to the Cauſe, or reflecting upon the 
End, Matter is become the Deity of Man- 
kind, But I likewiſe ſaw, that the 
Soul of Man, and of every Animal, is an 
immaterial Being; and that the different 
Structure of the Body, in every Species of 
living Creatures, is fitted to the various 
Powers and Capacities of this living Princi- 
ple. Hence it is reaſonable to allow, that 
the Creator has ſhewn more Art and Power 
in making this more noble Being; nor can 
there be leſs Variety in the living, than in 
the dead Part of the Creation. 

P. The Works of the Deity, Matho, as 
we have often ſaid before, conſtitute a cer- 
tain Scale, or Gradation, which ſtill riſes | 
in Dignity. For they are either purely ma- 
terial, or immaterial Subſtance, joined to an 
organized Body, or laſtly pure Spirits, free 
from all Contagion of Matter. Since then 
in the firſt two Parts of the Scale, there is 
ſuch an amazing Variety of intermediate 


B b 3 | Species, 
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Tenth 


Conference, Species, beginning at unwrought Matter, 
and aſcending to Man; it is altogether in. 
congruous, that in the third Order there 
ſhould be no Gradation nor Variety ; but 
that after we have once got above the Al- 
loy and Depreſſion of a dead Subſtance, 
we ſhould then have riſen to the Supreme 
Being. 

M. It is certainly incongruous that all 
above the Confines of Matter ſhould be a 
mighty Blank. 

P. The Series of immaterial Beings be- 
gins with the very loweſt Animals; that is, 
it borders on the vegetable Kingdom, and 
riſes by innumerable Steps to Man: Now 
what is there between Man and the Deity? 
— Nothing ? 

M. The third Order ſeems to be entirely 
wanting, and the Scale broke off in the 
Middle, unleſs there {till remains a propor- 
tional Gradation among pure Spirits, ftill 
riſing in Degrees of Perfection. 

P. Since then, there are none of the 
Works of God, but what ſerve for the Ad- 
vancement of the rational Nature; none of 
them ſecluded or hid from the rational 
Spectator ; ; what Wonders of Power and 

| Wiſdom, 


C ſenotbeoria Puerilis. 
Wiſdom, do you think, muſt ſtill remain 


of a dead Subſtance? How much a greater 
Inſtance of Power is it, to have beſtowed 
Power itſelf, and various Degrees of it too, 
upon other Beings, than to have exerted 


his own Power only on this paſſive Sub- 
ject ? 


M. This I in ſome Meaſure conceive, 
if I compare ſel moving Engines (as they 
are ſuppoſed) with any common Inſtru- 


ment, which requires the conſtant Appli- 


cation of the Hand. Though I am aware, 
that Clock-Work hath, properly ſpeaking, 
no Power in itſelf, _— _ 

P. Or could the Deitf have beſtowed 
Power and Agency on Living Beings, only 
as they were clogged with 1 of dead 
Matter? 

M. Ah! Do not aſk a Queſtion ſo 
abſurd! As if Matter could contribute 
any thing, by confining, or obſtructing the 
Powers of a living Being ! 

P. Or could He not have imparted to 
them Powers above thoſe of the human 
Soul, without encroaching on his own Om- 
nipotence? 


B b 4 M. It 


Conference. 


after we have are above the paſſive Nature 
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ne, M. It is too much, Philen; I ſee the 
— immaterial, the ſpiritual, the living Part of 
the Creation, may riſe in Degrees of Power 
above our Conceptions ; yet without being 
able to approach the boundleſs Perfections, 
and ſelf-exiſtent Nature of the Creator. 
Pe. If therefore there muſt be an infinite 
\ Diſtance between the higheſt created Na- 
ture, and the neceſſary Perfections of the 
Deity, the Knowledge of created Beings, 
or concerning created Things, muſt fall in- 
finitely ſhort of the Knowledge in the Di- 
vine Mind. The Connexion of eternal Ideas, 
which have no Relation to the Exiſtence 
of any Thing, except the Mind, whoſe 
| Tdeas they are, are many ways, infinite 
ways, infinite. We may ſtill be advanc- 
ing in the Perfection of our Nature, and 
ſtill muſt be at an infinite Diſtance from 
the neceſſarily exiſting Being. 

M. I ſee that Neceſſity of Perfection 
muſt infinitely prevent all poſſible Improve- 
ment of Perfection. 

P. You expreſs the Diſproportion, Ma- 
tho, juſtly : As an endleſs Addition of Mi- 
nutes could never conſtitute Eternity, nor 

make the future Proſpect leſs; ſo it is 
between 


between immortal Beings, {till advancing in i Terk 4 
Perfection, and the Deity neceſſarily perfect.... 


And in this conkiſts the eternal Happineſs of 
rational Beings, endleſly to acquire new 
Accefſions of Perfection and Happineſs, 
with an infinite Proſpect ſtill before them. 
Thus the Soul muſt flouriſh in the Adora- 
tion and Love of its Maker, through Ages 
that cannot end, and in the Fellowſhip of 
happy Spirits paſt numbering. 

M. Nor does the Certainty of this 
Proſpect leſs conſtitute our preſent Hap- 
pineſs ; fince theſe Reaſons cannot fail, 
or yield, in Sickneſs, Danger, or Death 
itſelf. 

And now, Philon, I. ſhall put an end 
to my Queſtions, and the Trouble I have 
given you ; nor ſhall I attempt to expreſs 
in Words the Senſe I have of your Friend- 
ſhip: But while I remember the noble 
Truths you have ſhewn me, and the Dig- 
nity of the human Soul, I cannot forget 
the Man who firſt led me through theſe 
pleaſing Speculations. 

P. This is too much, Matho, to your 
Friend, Were it true, that I had been ſo 


{cryiceable to you as you ſpeak of, my 
Pleaſure 


M AT H- 0: or, The 
Pleaſure muſt be at leaſt equal to yours. 


gut you owe the greateſt Part of theſe Diſ. 


coveries to your own Genzus, the Happineſs 
of which I. have often admired in the 
Courſe of our Conferences; for you diſ. 
covered the Reaſons of 'Things yourſelf, 


and generally prevented what I had to 
fay, 2 


ANNOTA& 
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ANNOTATION 


To what is ſaid in the Seventh Conference 
above, concerning the Point of equal Þ 
Attraction between the Sun and any of 
the Planets ; or that Point, where if a ö 
Body were placed, it ſhould gravitate 
neither to the Sun, nor to the Planet. 


S the Method propoſed in the Note at 
the End of the Latin Pamphlet, for 
enquiring into the Sun's Parallax, and ap- 
proaching, if poſſible; nearer the Truth, 
has not, T humbly think, been ſufficiently = 
conſidered ; I beg Leave to tranſlate the 
Note here, and make it a little plainer, | 
that what is propoſed may be ſeen with the ; 
leſs Trouble : Hoping no one will be of- 5 
fended, ſince I do it with no View to con- 
tradict, or find Fault, but only for the 
Sake of what I take to be the Truth. 

The Method of finding out the Point of 
equal Attraction between the Sun and any 
Planet, the Quantity of whoſe Matter is 
known with Reſpect to that of the Sun, 

| wall 
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will eaſily appear from an Example. Let 
the Line IS repreſent the Diſtance between 
Jupiter (for Inſtance) and the Sun. 


bd 33 „ 


| I 1 1 > 
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Upon the Suppoſition that the Sun's Diſ. 
tance from the Earth is about 2 1000 of 
the Earth's Semi-diameters, the. Quantity 


of Matter in the Sun is to that in Jupiter 


nearly as 1089 to 1; which is eaſily dif 
covered from what is ſhewn in Ne. 131 
above. The Square Root of the Number 
1089 is 33. Now at an equal Diſtance 


. both Bodies, or at the middle Diſtance 


P between their Centers, their attractive 
Forces are as their Quantities of Matter, 
1089 and 1: That is, the Sun's Attra- 

ction is there 1089 Times ſtronger than 
Fupiter's, Let Ib be 3: part of IP, (or 
6s Part of the whole Diſtance I S; ) and 
Fupiter's Attraction at b will be 1 089 
Times greater than it is at P; for it is in- 
verſely as the Squares of the two Diſtances 
I b and IP. Therefore Jupiter's attra- 
Rive Force at b, and the Sun's at P muſt 


be equal. Then ſince both Forces de- 
creaſe 
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creaſe. as the Squares of the Diſtances in- 


ereaſe, they muſt come to be equal again, 
or balance each other, at ſome common 
Point between b and P. Let that Point 
be d. And fince Jupiter's Force at b, is 
to his Force at d, as the Sun's Force at P, 


is to his Force at d; (for as the Antece- 


dents are equal, ſo are the Conſequents;) 
the Squares proportional to theſe Forces 
muſt alſo be proportional; that is, I d 
Square is to I b Square as 8 d Square is to 
8 P Square; and, by Inverſion, Ib ſq.: Id 
ſq. :: SP ſq.: $d.ſq. And (by Eucl. VI. 
22.) Ib: Id:: SP: Sd. Hence, making 
bd==x, it will be, 1: 1x: 33: 65— 
or 33 —3 3X = 65—x. Whence bd or 
x ] . Thus Id, or 1+x is equal 
to & Part of the whole Diſtance between 
the two Bodies, and +7 of 4 Part: But it 
cannot be equal to # Parts, or 3 Part of 
the whole Diſtance. For if Id were dou- 
ble Ib, Sd would be double SP; that is, d 
would coincide with I, which is repugnant. 

Hence we may form this general Rule 
concerning the Point, where the attractive 


Force of a Planet. is equal to the attractive 


Force of the Sun, vis. That it is more 
remote from the Planet than that Part of 
T7 the 
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the Diſtance between the Sun and it, which 


is expreſſed by a Fraction, whoſe Nume- 
rator is unit, or the Quantity of Matter 


in the Planet; and the Denominator is twice 


the Square Root of the Quantity of Matter 
in the Sun: But it can never come to be 
equal to two ſuch Parts. at; 
From this we may eaſily ſee that the 
Point of equal Attraction between the Sun 
and this Planet falls a great Way without 
the Orbit of his utmoſt Satellite. If the 
Earth's Diſtance from the Sun be 2 1000 


of its own Semi-diameters, Fupiter's Di- 


ſtance from him is about 5264 of his Dia- 


meters. And ſuppoſing the Point of equal 


Attraction between him and the Sun ; of 
this Diſtance, thàt comes to about 1 59 of 
his Diameters : Whereas his outermoſt Satel- 
lite is diſtant from his Center only 12 7 
Diameters. All his Satellites therefore lie 
far within the Limits of their Primary's 
ſtronger Attraction; ſo that they muſt have 
been removed to a vaſt Diſtance from him, 
if they had revolved about the Sun ſepa- 
rately, as primary Planets; as was obſerved 
above (N. 116.) The ſame Way it may 
be found that the innermoſt of Saturn $ 
Moons muſt have revolved at a 9 Di- 
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ſtance from his Center, than 84 Diameter 
of his Ring, to have been without the Li- 
mits of his prevalent attractive Force; 


whereas the outermoſt of them is not above 


12 of theſe Diameters removed from his 
Center. Which ſhews us clearly that the 
Bounds of the Solar Syſtem muſt have been 
greatly enlarged, had the 9 Satellites of 
thoſe two Planets revolved immediately a- 
bout the Sun as primary Planets. Saturn's 


Satellites, for Inſtance, muſt have been re- 


moved, not only without the Limit of e- 
qual Attraction between the Sun and him, 
but the loweſt of them muſt have revolyed 
at a far greater Diſtance from Jupiter, 
than Saturn himſelf now revolves: Since 
if Jupiter diſturbs themoat preſent, not- 
withſtanding the attractive Force of their 
Primary, he muſt have drawn them quite 
down then, when nothing but their centri- 
fugal Force kept them in their Orbits. 

This Calculation proceeds on the com- 
mon Suppoſition, that the Sun's Parallax 
(or the Angle which the Semi-diameter of 
the Earth ſubtends at the Sun) is 10 Se- 
conds; and therefore that the Diſtance of 
the Earth from the Sun is about 2 1000 of 
its own Semi- diameters. But when I en- 
| : a deayoured 
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deavoured to apply the fame Argument and 
Calculation to our Moon, in order to dif. 
cover how far ſhe was within the Limit 
of equal Attraction between the Sun and 
Earth, I was ſurprized to find, that, on 
this Suppoſition, ſhe muſt revolve a great 
Way without that Limit. This made me 
ſuſpect ſomething not commonly attended 
to, which will prove to us (I ſtill humbly 
think) that the Diſtance of the Sun cannot 
be near ſo great. However, I ſhall give 
the Calculation itſelf, that it may be ex- 

If the Sun's Parallax be 10”, or rather 
9“ 54”, his mean Diſtance from the Earth 
will be 2079, 5 of its Semi-diameters ; 
and the Quantitits of Matter in the Sun 
and Earth will then be as 277000 and 1 ; 
by what is faid above, No. 131. For 

ſince the Moon's periodical Time is 655 
Hours 4.3 Minutes, or 655,716 Hours, 

the Square of it will be 429963, 472650: 

And the Square of her periodical Time, 
if ſhe revolved at the ſame Diſtance from 

the Center of the Earth as Venus does 

from the Center of the Sun, would be 

6601084467278. Yenus's periodical Time 

s 5393 — the Square of which is 
29084449 
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ter in the Earth inverſely as the Squares 


of the periodical Times of two Bodies re- 


volving about them at equal Diſtances: 


That is, as 660 I 084467278 to 29084449, 


or as 277000 to 1. This I have ſet down, 
that any ingenious Perſon, tho' a Stranger 
to theſe Things, may fatisfy himſelf, by 
going through the whole Calculation, if he 
has a Mind, | 


The Square Root nf 277000 is 476, 


neglecting the decimal Parts. Let the Line 


bd , 456 
T: 4s | — — 8 
. 


TS repreſent the Diſtance between the 


Centers of the Earth and Sun. At the 
middle Point P between their Centers the 


Sun's Attraction is 277000 Times greater 
than the Earth's. Let Tb be 7+ Part of E 
or v Part of the whole Diſtance TS, as be- 
fore; and the Earth's Attraction at b will be 
277000 Times greater than at P; or it will 
be equal to the Sun's Attraction at P, for the 
Reaſon afligned above. Let d be the com- 

Tc mon 
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29084449. And the Quantity of Matter 
in the Sun will be to the Quantity of Mat- 


= 
4 11. 
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mon Point between b and P, © where they 
will again be equal; and then, as in the 
former Example, Tb : Td ;: SP: 8d, or 


(making bd x) it wilt be, 1: 1+x:: 
476: 951 — x. Hence 476+476 x= 
951 —x; and Xx=577. Therefore Th 
bd, or 1 x is equal to = Part of the 


whole Diſtance T8 + of vr Part of 
it; but cannot be equal to 2 Parts, or 
27 Part of it. "SI 

Since Td, or 1 ＋ x is equal to 1 + 


(=1,9958) of TS, it is Ar Part of it; 


for r. r Is = 477. And 20797, 


Semi- diameters divided by 477, gives 43, 6. 


Thus Td is = 43, 6 Semi- diameters of the 
Earth; or the Point of equal Attraction 
between the Earth and Sun falls within 
43,6 Semi- diameters of the Earth's Cen- 
ter. . 
The Moon revolves at 60, ſometimes at 
63 Semi- diameters of the Earth from its 
Center; in which Caſe it ſtill appears to 
me that in every Conjunction ſhe would de- 


ſert the Earth, carried off by the prevalent 


Force of the Sun; at leaſt, if the Reaſon- 
ing in the Seventh Conference above be juſt. 
For then we muſt ſuppoſe, either that ſhe 
is carried round the Earth contrary to the 

common 
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openings Law of Gravity, and on other 


Conditions than the Satellites of Fupiter 


and Saturn are carried round their Pruma- 


ries; or elſe that both the Quantity of 


Matter in the Sun, and his Diſtance from 
the Earth, muſt be different from thoſe 
laſt aſſi zned. Leet us try therefore what his 
Diſtance muſt be, that this Limit of equal 
Attraction between. him and the Earth may 
fall without the Orbit of the Moon. 
It has been obſerved before (Ne. 99.) 
that the greater the Quantity of Matter in 
the Sun is, or the greater the Diſtance be- 
tween him and the Earth is ſuppoſed to 
be, the nearer the Limit where they at- 
tract equally will approach to the Earth. 
Thus if we make his Parallax 6“, and 
therefore his Diſtance from us 34377 Semi- 
diameters of the Earth, according to the 
celebrated Mr, De /a Hire, by proceeding 
as before, the Quantity of Matter in him 
will be to the Matter in the Earth, as 
1024820 to 1. The Square Root of 
1024820 is 1012, and*+5+:=34, Whence 
the Limit of equal Attraction then between 
the Sun and Earth will be but about 34 
demi-diameters of the Earth from its Cen- 
ter. On this Suppoſition therefore, the 

Cc2 Force 
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Force of the Earth to retain the Moon in 
her Orbit would be little more than a 


4th Part of the Sun's Force to draw her 


from it. 

If we make 9055 Sun $ Parallax 12”: the 
double of the laſt, his Diſtance fa us 
will be one half of the former, or 17188 
Semi-diameters of the Earth; and the 
Quantity of Matter in him will be as 

128102, the Matter in the Earth being 
ſtill as unity. The Square Root of 128102 
is 357; and *'555=48, The Point of 
equal Attraction therefore ſhould be but 48 
wg own of the Earth from its Cen- 

r; and its Force at 60, or 63 Semi-dia- 
probe Diſtance, "would "Rill be much too 
weak to keep the Moon in her Orbit. 

If the Parallax ſhould be ſuppoſed 20, 
or the Sun's Diſtance from the Farth 
10000 of its Semi- diameters; the Quan- 
tities of Matter in the Sun and Earth will 
be as 25230 and 1, The Square Root of 
25230 is 158; and the Diſtance of the 
Limit of equal Attraction will be 21 
63 Semi-diameters of the Earth a its 
Center. Here the Sun and Earth's Forces 
would be but equal in the Moon's Apogæ- 


um; Whence ſtill there is nothing, no 
| Cauſe 
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Cauſe to make her mount up again towards 

the Earth's Orbit, after her Conjynction. 
Laſtly, Let us ſuppoſe that, the Diſtance 

of the Earth from the Surf is only 80bo 


of its own Semi-diameters ; or that the 


parallactick Angle is 26“; and the Quan- 
tities of Matter in the Sun and Earth then 
will be as 12917,8 and 1. Here (the 
Square Root of 12917,8 being 113,6) 
the whole Diſtance T'S will be expreſſed by 
double that Root, or 227, 2; and Td, or 


1x is equal to 1 Fr = 1,982 of the 


whole Diſtance. Wherefore :,5#5=114,6 3 
and 172, = 69,8 Semi-diameters of the 
Earth. Here perhaps we gay ſtop, hav- 
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ing got the Point of equal Attraction be- 


tween the Sun and Earth, without the 


Orbit of the Moon: But ſooner I think 
we cannot ſtop. For when the Sun is at 


this Diſtance from us, the Force of the 


Earth upon the Moon at her middle Di- 
ſtance, is to the Force of the Sun upon 
her, only as 1,334 to 1: And in the Apo- 


geum, it is but as 1,227 to 1; which 


cannot be too much, that the Earth may 
have the Command of its own Satellite. 
We will rather, I believe, think it too lit- 
tle, if we conſider an Obſervation made by 

| | the 


dhe learned Doctor Holley, which has : 


| 21000 of its own Serni-diameters, its mean 
Motion will be at the Rate of a 1000 


ceeding ſwift, as far to exceed that of a 


1 
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Relation to this Matter. 
It hath been obſerved before the, if 4 
Diſtance of the Earth from the Sun be 


Enghſh Miles in a Minute. Or, if its 
Diſtance were ( according to M. De bo 
Hire) 34377 ſuch Semi-diameters, it muſt 
move at the Rate of 163 5 Miles in a Mi- 
nute. And yet the learned Gentleman juſt 
now mentioned thinks it great that it ſhould 
move at the Rate of 210 Miles in a Mi- 
nute. In his Obſervation of Mercury in 
the Sun at St. Helena, 167%, he ſays that 
the annual Mouca of the Earth is fo ex- 


Bullet ſhot out of a Cannon, and to be 
after the Rate of 3 Engl;/h Miles and an 
half in a Second, which is 2 10 Miles in a 
Minute, or 12600 Miles in an Hour “. 
Here it may not be amiſs to conſider what 
the Earth's Diſtance from the Sun would 
be, according to this Velocity of Motion in 
a Minute. 


* See Doctor Harris's Lexigem Technicum, in the 
Word Earth, Vol. I, 


The 


Earth. 


Co arts Partie. 
The Minutes in a Year, are 525969. 
The Miles then in the Earth's annual Or- 


bit will be 2 10 52 5969, or 1104543490 
Engliſh Miles. The Diameter of the 
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Earth itſelf is, according to Mr. Norwood's 


Menſuration, 7967,7 ſüch Miles. But 
1104543490 divided by 7967, 7 gives. 


us 13862,6. That is, the Miles in the 
whole annual Orbit, divided by the Miles 
in the Earth's own Diameter, gives us the 
Number of Diameters in the whole Cir- 
cumference of the Orbit, vis. 13862, 6; 

if its Motion be 210 Miles in a Minute, 
And there will be juſt as many Semi-dia- 
meters of the Earth, in half the Circum- 
ference of the Orbit. 
between the Semi-circle and Radius, is that 
of 314159 to 100008: Therefore in 
the preſent Caſe it will be, as 314159 to 
100000; ſo half the Clicuniference of 
the Earth's annual Orbit expreſſed i in Semi- 
diameters of the Earth itſelf, viz. 13863, 
to 4412,7, the Radius of the Orbit ex- 


— The Proportion 


preſſed in the ſame Semi-diameters of the 


| Thus, if 210 Miles be the 
Earth's annual Motion in a Minute, its 
mean Diſtance from the Sun will not be 


above 4413 of its own Semi-diameters. 
© *. Rn 
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This will ſurpriſe thoſe who have been ac- 
cuſtomed +to- think of 20000 or 30000 
Semi-diameters Diſtance ;. and yet any in. 
genious Perſon, how little ſoever {killed in 
theſe Affairs, may try this eaſy Calculation 
for his own Satisfaction. As 44 13 is a great | 
deal leſs than 8000Semi-diameters, this leſſer 
Diſtance will throw the Point of equal At- 
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traction between the Sun and Farth ſtill 


much farther from the Center of the Earth, 
than 69 or 70 Semi- diameters; and there- 


fore ſtill farther without the Orbit of the 
Moon: Which, if we reflect how far the 


Satellites of Jupiter and Saturn lie within 
this Limit between the Sun and their Pri- 
maries, is not at all improbable. For though 
we ſhould allow (as is but reaſonable) that 


it 1s ſcarcely pbikble to make ſuch, Obſerva- 
tions with the laſt Degree of Exactneſs, 


yet it is hard to ſuppoſe that this Great Man 
aſſigned to the Earth little more than the 


fifth Part of its real Velocity. 


If the Sun's Diſtance from the Earth be 


8000 Semi-diameters, (and it is far more 
probable that it ſhould be leſs than greater) 


the Earth's Motion in a Minute will be 381 


Miles, If their Diſtance ſhould be 7000 


Semi-diameters of the Earth; which Dr. 
2 Keill 
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Kell fays is the only Thing that is certain, 
from the ſeveral Methods of obſerving the 
Parallax ; the Motion of the Earth will be 
about 333 4 Miles in a Minute, So that 
Doctor Halley's Obſervation cannot be ſo 
wide as the common Parallax of 10 Seconds 
would make it. But theſe Thihhgs I leave 52 
to the Conſideration of better Jullges. _ 
| There were ſome other Particulars in the 
Latin Note, concerning the Weight of 
Bodies on the Surface of the Sun, his Dia- 
meter and Denſity, on the Suppoſition that 
his Diſtance from us was 89000 Semi-dia- 
meters of the Earth; which I omit, fince 
it ſeems plain that his Diſtance is not ſo 
great, I ſhall only take Notice of one 
Thing mentioned there, vig. That what- 
ever the Sun's Diſtance from the Earth 
may be, his attractive Force on the Earth 
wal be ſuch as to hinder it with the Moon 
to roll round their common Center of Gra= 
vity. The only Thing that could make 
the Earth revolve about this Center muſt 
be the attractive Force of the Moon upon 
it; which Force muſt ſurely have this Ef- 
| feR, if no other Force intervened ; as was 
obſerved. in N. 96. in the Seventh Confe- 


rence, But if a Force many Times ſtronger 
D d than 


1 
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than this detains the Earth, it cannot yield 
to a weaker in Oppoſition to ſuch ſtronger 
Force, This will be plain if we conſider, 
that the Earth in revolving about this Cen- 
ter muſt ſometimes riſe to an abſolutely 
greater Diſtance from the Sun, and then fall 
down through a certain Space nearer him : 
For (as was obſerved N. 97.) it is the 
common Center of Gravity between it and 
the Moon, that keeps always at an equal 
Diſtance from him. And if the Earth 
could not 'make the Moon riſe in Op- 
poſition to the Sun's ſtronger Action upon 
her, much leſs could the Moon make the 


Earth riſe in Oppoſition to the ſame Action. 


As in that Caſe we conſidered the Point of 
equal Attraction between the Sun and the 
Earth, ſo in this we muſt conſider the Point 
of equal Attraction between the Sun and 
the Moon. Which Point, if the Earth's 


Diſtance from the Sun be 21000 of its 


own Semi-diameters, is hardly 7 ſuch Se- 


mi-diameters from the Center of the Moon; 
and if the Diſtance be but 8000 Semi- 
diameters, the Point of equal Attraction 


between the Sun and Moon is not yet above 


11 ſuch Semi- diameters from her Center, 


On the former Suppoſition the Sun's Force 


3 upon 
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upon the Earth is to the Moon's Force- 


upon it as 76 to 1; and on the latter, as 
29 to 1. And if a Force as 29 were o- 


vercome by 1, certainly the Force as 28 
would be overcome by nothing. There is 


no explaining, by any Example or Simile, 
(as has been endeayoured) how the Earth 
and Moon may revalye about their com- 
mon 'Center of Gravity, in a mechanical 
manner, unleſs each of them attracted the 
other more than the Sun does: That is, 
unleſs each of them revolved within the 
Limit of equal Attraction between the other 
and- the Sun, And even then their Mo- 
tion about this imaginary Point would be 
any Thing rather than etc hanical. I de- 
fire any one ſeriouſly to read Nꝰ. 97. above, 
and then to declare whether he thinks that 
ſuch a Motion, as this is there ſhewn to be, 

could either be performed or explained me- 
chanically. 
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